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(54) PICTURE DISPLAY DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a book type display which does not spoil the 
information obtained from printed media such as book, is portable similar to book and is 
op enable like book. 

SOLUTION: The device is provided with a main body which has a display section 
having a first display surface A and a display section having a second display surface B 
and a connecting section 56 which connects these two sections. The two sections are 
made freely opened and closed at the section 56. Similar to book, the device can be 
folded at the section 56 to be carried and is opened to view the display surfaces. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The image display device characterized by it being possible to carry by 
carrying out at 2 chip boxes so that the screen may be piled up, to open [ two displays 
can open and close freely in a bond part, and ] like a book in the body which has a 



display equipped with the first screen and a display equipped with the second screen, 
and the display possessing the bond part which combines the two aforementioned 
displays with one at the time of use, and to check the screen by looking. 
[Claim 2] The image display device according to claim 1 whose screen product of an 
image display device is the same magnitude also as the screen of the first display, and 
the screen of the second display. 

[Claim 3] the screen product of a display — the screen of the first display, and each 
screen of the second display — the magnitude of the A5 version size — the two 
screens — in all — the image display device according to claim 1 or 2 which has the 
screen product of the A 4th edition size. 

[Claim 4] The image display device according to claim 1 to 3 which is close to a bond 
part, arranges the screen of the first display, and the screen of the second display, 
and is put in order and arranged as if the two screens were the one screen. 
[Claim 5] The image display device according to claim 4 which established the device 
one side by the side of the bond part of each magnifying lens is made to be connected 
in order to attach a magnifying lens in parallel with the screen of the first display, and 
the screen of the second display, respectively and to make the two screens into the 
one screen. 

[Claim 6] The image display device according to claim 4 or 5 whose magnitude of each 
magnifying lens is the magnitude more than the magnitude of each screen. 
[Claim 7] Lay length L perpendicular to the bond part of the screen, and each distance 
b of a magnifying lens and each screen and one half deltaL of the focal location f of a 
lens and the distance of the first screen and the second screen are degree type 
L/(L+deltaL)=1- (b/f). 

The image display device according to claim 4 to 6 which equips with the magnifying 
lens the location which fills ******. 

[Claim 8] The image display device according to claim 1 to 7 which equipped the base 
of the screen of the first display with the electronic-circuitry substrate, and prepared 
at least one socket for record media in the base of the screen of the second display. 
[Claim 9] The image display device according to claim 1 to 8 which abolished the 
weight difference of two displays at the time of carrying, and made weight of the body 
of equipment homogeneity by having arranged the power source equally in 
consideration of the whole weight distribution to the first display and second display. 
[Claim 10] The image display device according to claim 1 to 9 made it is possible to 
use the screen of the first display and the screen of the second display independently, 
respectively, and possible [ turning off the power source of the screen of the first 



display or the second display, and using only the screen of the 2nd display or the first 
display ]. 

[Claim 1 1] The image display device according to claim 1 to 10 which can perform a 
display for the screen of the first display, and the screen of the second display as the 
one connected screen. 

[Claim 12] The image display device according to claim 1 to 1 1 which an indicative 
data is longwise displayed on the screen of the first display, and it is made to rotate 90 
degrees and can display this indicative data on the screen of the first display oblong 
from a record medium. 

[Claim 13] The image display device according to claim 1 to 12 which was independent 
and established the power source of the screen of the first display, and the power 
source of the screen of the second display. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is the image display device of the pocket mold 
replaced with printed matter, such as a book, has the same spread display and same 
portability as a book, and relates to the image display device which displays electronic 
space information. 
[0002] 



[Description of the Prior Art] Although the thing of a method which already used LCD 
(liquid crystal display) is produced commercially about the book mold display at the 
present stage, neither has played the role replaced with books in respect of resolution. 
It is because the limitation in a current LCD technique is in sight. However, it is 
thought optimal to use LCD in order to realize the image display device using the 
existing display method. 

[0003] First, about CRT which is TV monitor which has generally spread most the 
Hi-Vision which is a highly minute display is raised. However, aiming at 
highly-minute-izing, enlargement of CRT is a prerequisite, and the miniaturization of 
equipment is difficult. Desired value is not fulfilled with VGA adopted as an existing 
standard display at the point of resolution although LCD can be satisfied in respect of 
a miniaturization. Moreover, SVGA which has gone up as further high resolving display 
recently is also the point still technically in respect of [ with high resolution cleared ] 
the miniaturization of a display, although resolution approached the level. 
[0004] Then, several means of displaying using LCD which is indicated by 
JP.6-138839A JP.3-21 7959,A, and JP,4-355786,A have been considered. The 
indicating equipment indicated by JP.6-1 38839.A is the magnitude of a paperback or 
pocketbook book size, and the liquid crystal display with which this equipment is 
equipped is the magnitude not more than A6 size, it equips a two-sheet spread with a 
liquid crystal display, and shows only the character as an indicative data. It is the 
indicating equipment which equips the body section of the magnitude of A4 seal note 
spread with the sheet-like liquid crystal display, and substitutes an indicating 
equipment given in JP.3-21 7959.A for a key stroke with an input tablet. Moreover, in 
JP,4-355786,A, it is the indicating equipment filed by one side like the page of a book 
in piles in two or more liquid crystal displays, and is displaying by one sheet being 
independent and each using a liquid crystal display. 
[0005] 

[Problem(s) to be Solved by the Invention] Generally, a pencil press called a book 
needs resolution equivalent to the 24-dot angle per single character of the existing 
standard printer, in order to have resolution to the extent that it can recognize to a 
very fine alphabetic character and to actually express books information, such as 
comics, in an image. Moreover, if it expresses on the 24-dot square per character, as 
a 3mm angle, the magnitude of a single character serves as resolution of about 8 dot 
[/mm ] =about 203 dpi (dots per inch), and can satisfy books information. However, 
although it is not enough in respect of the conspicuousness of the screen, and 
resolution as an indicating equipment replaced with a book compared with pencil 



presses, such as a book, when using LCD (liquid crystal display) etc. as a display, with 
the existing technique of LCD, difficulty cannot be denied with manufacture, mounting 
technology, etc. Moreover, small portability, like that it can read in electric cars, such 
as commutation, and the book fits carrying, although magnitude, such as a paperback, 
a pocketbook book, a magazine, and a newspaper, is various is mentioned. 
[0006] This invention is a thing which also has the portability which is a property 
which compensates the above-mentioned trouble, and does not spoil the information 
acquired from a pencil press called a book, but a book has and which opens wide and 
offers the book mold display of a display. 

[0007] As flow of a personal digital assistant, at first, although it was small and the 
purpose which lightweight-izes and can be used also in a going-out place or migration, 
recently, the individual humanity news terminal of a different new genre from the 
existing terminal is appearing the personal computer/word processor of a deferment 
mold. Although these have main personal-data processing of the address, schedule 
management, etc., the dedicated terminal machine which targeted electronic 
publishing to the part also exists. 

[0008] In this example, the function and portability same as a display terminal machine 
as a "book" which display the electronic publishing which is the media replaced with 
this "paper" are given, and it aims at offer of the book mold display realized as an 
individual humanity news terminal replaced with a book in the future. 
[0009] 

[Means for Solving the Problem] This invention was the image display device equipped 
with the first display and second display, enabled closing motion of two displays by the 
bond part, and made them the gestalt near the book of a spread display. LCD is 
prepared in the screen of each display, the screen of the first display and the screen 
of the second display are made close to a bond part, and it arranges, and two LCD 
screens can be used, considering that they are one screen, or each screen can also 
be used as one independent screen. 

[0010] Moreover, like a book, by the bond part, two displays can be folded in two and 
can be carried, a power source and an electronic circuitry are arranged at the tooth 
back of LCD, all functions are given to the body of a display, and further, in order to 
form the body of equipment into small lightweight, components arrangement inside a 
body is made into the dimension in consideration of the weight which gravimetric 
analysis homogeneity and a man can carry. 
[0011] 

[Function] According to the display of this invention, it becomes possible from having 



two LCD of the large screen to compensate the resolution of a display rectangle or 
LCD. 

[0012] Moreover, it enables not only a book with small **, paperback, pocketbook 
book, etc. but the space information on A2 sizes, such as a newspaper, to display on 
****** w hich uses LCD 2 screen as one connected screen [ one ] as two 
independent screens. 

[0013] Furthermore, the screen is opened wide like the gestalt of a book and it is 
made a display, and since it is used at the time of 2 chip boxes and use at the time of 
carrying, opening like a book, it is very suitable for carrying. 

[0014] Therefore, the image display device of this invention is an image display device 
which could use it that there is no sense of incongruity as an image display device 
replaced with a book, could display that online-media information by the **** volume, 
and has the same small portability as a book. 
[0015] 

[Example] Hereafter, the book mold display of this invention is explained. 

[0016] (System outline) The electronic space information distribution system made 

into the background of this invention is explained first. 

[0017] Change to an electronic space information distribution system at the printed 
matter (space information, such as newspaper and magazine) use in the conventional 
paper, and space information is changed into electronic intelligence. It distributes and 
sells at the automatic vending machine installed in the station etc. a consumer The 
electronic space information is purchased by recording on electronic recording media, 
such as an IC card and a magneto-optic disk. It is the system included from the 
information production and circulation for using by displaying with personal digital 
assistants, such as a pocket mold display, to consumption, and is the system which 
realizes the so-called paper loess-ized society. 

[0018] By this electronic space information distribution system, the consumer of 
individual level can be provided with information as "online media" replaced with paper. 
Moreover, the diffusion rate of this system not only becomes high, but it is expected 
by using a book mold display as a display terminal that the large-scale Shin-ichi place 
is produced. This system is used on each home or individual level, if it becomes the 
media replaced with paper, spread progresses at an increasing tempo, it develops 
further and the commercial scene has possibility that a personal digital assistant can 
become a big commercial scene of "1 per person/' Moreover, by the spread of 
automatic vending machines, electronic space information can be easily purchased 
now in a stand, a street, etc. of a station, and required information can be acquired 



anywhere. As information included separately, all the text of not only a newspaper but 
a book, a magazine, etc. can be acquired now. 

[0019] Hereafter, this system configuration outline is explained using drawing 1 . This 
system consists of three subsystems of another ****, the production system 1, flow 
system 3, and the consumption system 5 greatly. The production system 1 consists of 
a publishing business company 10 and an electronic space information manufacture 
contractor 20, and is further constituted from a newspaper publishing company 11, a 
publishing company 13, and a small-scale publishing company 15 by the publishing 
business company 10. 

[0020] By the small-scale publishing company 15, the publishing business company 10 
and the electronic space information manufacture contractor 20 do not specialize, but 
there is an electronic space-ized system 25 which carries out the same work as the 
electronic space information manufacture contractor 20 to the interior of the 
small-scale publishing company 15. 

[0021] Flow system 3 consists of the electronic space distribution of information and 
a vendor 21, and a broker 30. The electronic space distribution of information and a 
vendor 30 consist of a center 32 and an automatic vending machine 40. A center 32 
consists of the receiving system 33, a record / edit system 34, a transmitting system 
35, and a managerial system 36. 

[0022] The consumption system 3 consists of personal digital assistants 51 which 
they have with the consuming public 50, such as commutation and an 
attending-school person. 

[0023] From a newspaper publishing company 1 1, the newspaper space information 12 
is offered and the magazine space information 14 is offered from a publishing company 
13. From the small-scale publishing company 15, an electronic advertisement and 
town news 26 are offered. 

[0024] It can connect by ISDN circuit 28 and the electronic space manufacturers 21 
and 23 and a center 32 may connect the small-scale publishing company 15 and a 
center 32 with a dial-up line 29. 

[0025] In this system, the electronic space information manufacturer 20 changes into 
the electronic newspaper space 22 and the electronic magazine space 24 as 
electronic space information on a convention format of this system first. Moreover, it 
is changed into an electronic advertisement and town news 26 also by the small-scale 
publishing company 15 by the electronic space-ized system 25 which it has in the 
interior. And these are distributed and sold to an automatic vending machine 40 from a 
center 32. Here, it considers per [ target ] data volume. 



[0026] (Analysis of an indicative data) The information which the newspaper and 
books as an example of the space data to treat have consists of "alphabetic 
character" information, such as a header, this report, and an advertising report, and 
"picture" information, such as a photograph and a graph, by dividing into two greatly. 
However, if space information is treated as graphical data, the whole can be expressed 
as an image. By carrying out like this, the same data treatment as an image scanner or 
facsimile can be performed. The amount of data when treating space information as an 
image is shown in Table 1. 
[0027] 



[Table 1] 
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400 


3,232X4,736 


1.9 
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200 


3,232X4,736 


1.9 


A4 


200 


1,616X2,368 


0.5 



[0028] In order to express in an image information, such as comics contained in books, 
an expression must also be carried out so that text, such as not only fine image 
information but blowdown, may not be spoiled. However, for expressing the alphabetic 
character of the blowdown, resolution equivalent to the 24-dot angle of a standard 
printer is required per character. If it expresses on the 24-dot square per character, 
the magnitude of one character will serve as resolution of about 8 dot [/mm ] =about 
203 dpi (dots per inch) as a 3mm angle, and this is the level with which can be satisfied 
of image information. Moreover, the amount of indicative datas in the case of filling the 
resolution of this level is very large, and serves as data (about 0.5MB) of 2,368 dots of 
1,616 dot x perpendiculars of horizontals on the page 1 of A4 seal. 
[0029] (Requirement to a display) The following two points can be considered as a 
requirement to a display. 

[0030] (1) Resolution : although the foregoing paragraph described that the resolution 
of A4 seal 200dpi is required also at the lowest in order to have displayed space 
information, such as a newspaper and comics Since it is assumed as a display to be 
replaced with books in the future, a book mold display does not have that the contents 
of a display of display [ cross to both sides like the case where a reader reads a book 



and / the page 1 of space ] also increase upwards, and it is reading a book, and sense 
of incongruity, and can be used. Furthermore, the resolution of 300dpi to a maximum 
of 400 dpi is required for the kanji's coming down and making it recognize to a kana. 
[0031] Moreover, it is necessary to display on a magazine etc. marginal text, such as 
the **** broth column which can be seen well. In order to see such fine information, 
human being's eyes repeat expansion and contraction and are performing them to the 
inside of unconscious. The function which simulates actuation of these human beings 
is made to add to a display, and it is necessary to make it transmit space information 
to a reader. 

[0032] Although it is necessary to have the capacity which can be displayed in the 
resolution corresponding to space 1 **-JI stated for the foregoing paragraph in order 
to transmit space information to a reader with an indicating equipment, even if it 
cannot display 1 whole page, in order to expand the part which a screen wishes at 
least or to grasp the whole space, the capacity which can raise resolution by reducing 
and displaying in false will be required. Because, if human being may overlook the 
whole space and a header report may be read when reading a newspaper, moreover, 
he will repeat at random actuation of reading one report of the very narrow range in an 
instant. For this reason, it is required for it to be possible to perform enlarging or 
contracting, scrolling, and page selection, and to read the space of monochrome 
binary dot data at least. Although a "picture" can be recognized if the case where 
comics are displayed is taken for an example as an example which shows the 
resolution of LCD of 640x480 dots of this resolution, reading is difficult for the 
"words" of the blowdown. In order to read the "words" of the blowdown, after 
incorporating the picture information on comics, it is raised that the center system of 
transposing only text to legible characters (for example, alphabetic character in which 
the about 12-dot angle per character was standardized), and reediting it also with a 
low resolution also needs to be built. Although it is possible to recognize an 
"alphabetic character" by this editing task, the rating of the side which manufactures 
electronic space information is made increased to making it always display by doing 
this activity. 

[0033] (2) Portability : it is necessary as a following demand item to give portability, 
such as a newspaper and comics, and simple nature to a display. In general books, 
"the handiness which can be read anywhere" is a natural thing, and it is necessary to 
solve this natural property by lightweight[ a miniaturization and ]-izing a display. It is 
always portable anywhere, and also in narrow space, it is usable, and while actually 
using it, it is necessary as an alternative of books to be able to satisfy the point that 



weight is not worrisome. 

[0034] as the acquisition gestalt of this data (electronic space information) — a 
station, a street, etc. — a stand — for example, it is more nearly required than the 
electronic space information automatic vending machine which sells this data for the 
newspaper for one volume and the information on a magazine to be able to come to 
hand with record media (IC memory card etc.), and to be able to record this on the 
magneto-optic disk which is a nonvolatile mass record medium. IC memory card also 
carries out attaching a dc-battery etc., and will have the need of not volatilizing 
(assuming that it is recordable on a magneto-optic disk etc. in the meantime) on the 
1st or more. Moreover, the information recorded on the magneto-optic disk can be 
chosen and pulled out by ******, and also needs the selection for it, and a display 
function. This function is a search function to appear one by one [ the newspaper 
currently recorded as pushing a certain carbon button, for example, and a magazine ] 
the 1st page. The information on several ten newspapers and magazines is recordable 
on this one magneto-optic disk. However, since it cannot record any more when 
capacity is full, it is a search function, and if a certain newspaper and a magazine are 
pulled out and an elimination carbon button is pushed in the condition, the ** also 
needs elimination functions, such as disappearing. However, the elimination carbon 
button must be devised so that it may not be pushed suddenly. The book mold display 
based on the demand of (1) of a more than and (2) was made into this example. 
[0035] (An appearance, basic configuration) The external view of the book mold 
display 51 is shown in drawing 2 . In addition, as an option, it consists of a battery 
charger, an optical MAG disk driver (a ** cable, magneto-optic disk), a dry-cell box, 
etc. Since this equipment assumes the display terminal replaced with a book, the 
appearance is a specification equivalent to a book, is opened, and the screen is in both 
sides and it is constituted, using LCD (liquid crystal display)54 two sheets. This image 
display device 51 is carrying out a configuration which it is at the use and pocket time 
and is different, and it has become the spread monitor which equipped right and left 
with LCD54 the same with reading a "book" at the time of use. Moreover, at the time 
of carrying, the spread condition at the time of use is used as 2 chip boxes in the 
center, and it carries it in the magnitude of the one half at the time of use. The 
general-view orthogonal views of the book mold display using LCD of a STN formal 
reflective mold are shown in drawing 3 . Moreover, the general-view orthogonal views 
at the time of it being close and using LCD54 of the TFT format which can be 
arranged as other examples, are shown in drawing 4 . 

[0036] Each is set to LCD1 and LCD2 for LCD54 of two sheets. A screen product on 



either side is made into the same magnitude. A control panel is prepared in the upper 
right of a frame 55. Moreover, a control panel may be prepared in the right-and-left 
upper part of a frame 55. A bond part (hinge) 56 is formed in the center section of the 
frame 55, and as shown in drawing 2 B, it bends to two in right in the middle. It carries 
in this condition of having bent. 

[0037] The basic configuration of the book mold display 51 is shown in drawing 5 . Let 
this display 51 be equipment which is equipped with two LCD (liquid crystal display)54 
of 640x480 dots of resolution, and is equipped with 80% or more of screen product to 
the whole display 51. The magnitude of LCD54 is A5 size, is doubled two sheets and 
enables it to display A4 size. In this example, STN formal high reflective liquid crystal 
is used for LCD54. As shown in drawing 6 a, there is a magnifying lens 58 
corresponding to each of LCD54, and it supports by the anchoring section (lens 
starting device) 59 supporting this lens. The magnitude of a magnifying lens 58 is the 
magnitude of LCD54, and an EQC and the magnitude beyond it. the time of a 
magnifying lens 58 maintaining fixed distance above LCD54, and being put on it, where 
a display 51 is opened, and bending equipment — a magnifying lens 58 — LCD54 — it 
is alike, respectively, it sticks, it becomes depressed so that it may become Taira and 
others about a device table side, and it is equipped into 581. 

[0038] The purpose of this magnifying lens 58 is losing on optics the frame part 55 
between two LCD54 (part which does not carry out image display), and is filling the 
gap between LCD screens and making it one connected screen. For this reason, the 
edge of the display screen of LCD is brought near by expanding an image display part. 
[0039] When a magnifying lens 58 (the Fresnel lens was used in this example) opens 
equipment by the anchoring section 59, it comes floating with a certain gap to each 
field of LCD54, and the magnifying lens 58 on either side has become the structure 
which becomes the location where it is made to run against an inside edge mutually in, 
and it lost the gap of both lenses. 

[0040] About this device, as shown in drawing 5 and 6, it carries out by motion of the 
hoop direction of the anchoring section 59 attached to the edge of a magnifying lens 
58. By this, a magnifying lens 58 is stuck to each field of LCD54, when this equipment 
is folded up. Moreover, when this equipment is opened, by moving the anchoring 
section 59 to the association side of equipment in a hoop direction, a magnifying lens 
58 is floated from each field of LCD54, and both lenses are brought near. People 
perform this actuation by hand, this — two magnifying lenses 58 — LCD54 of two 
sheets — without it carries out screen expansion, stuck to each field — LCD54 — a 
screen can also be seen independently. Moreover, by preparing a spring in the 



anchoring section 59, when this equipment is opened, it can constitute so that it may 
attach automatically and the section 59 may be moved to a hoop direction, and it is 
also possible to consider a magnifying lens 58 as the configuration which floats. 
[0041] Work of a magnifying lens 58 is further explained using drawing 7 . As shown in 
drawing 6 a, a magnifying lens 58 is arranged so that the optical axis 582 of both 
lenses may be located in the center section of the field edge of each edge of the 
direction of a spread of the field which displays the screen of LCD54. The optical Fig. 
of the above-mentioned arrangement of relation, such as the distance b of the 
magnifying lens 58 of two sheets and LCD54 of two sheets and the focal distance f of 
a lens, to drawing 7 a is shown in drawing 7 b. 

[0042] Here, these relation is expressed with following the (1) type, when distance of 
LCD54 and a magnifying lens 58 is set to b, distance of a magnifying lens 58 and the 
virtual image 541 of LCD is set to a and the focal distance of a magnifying lens 58 is 
set to f. 

[0043] 1/(b)-(1/a) =1/f — (1) 

[0044] And when the die length of LCD54 is set to L and the die length of the virtual 
image 541 of LCD54 is made into L\ the relation between distance a and b and 
die-length L and L' is expressed with following the (2) type. 
[0045] L/L'=b/a ~ (2) 

[0046] Here, on condition that LCD 54-1 on either side, the virtual image 54-1 of 54-2, 
and the edge of 54-2 contact, the combination of the distance a between the focal 
distance f of a magnifying lens 58, a magnifying lens 58, and LCD54 is selected. In this 
condition, if distance deltaL (this serves as half [ of the distance between two LCD ]) 
of a bond part and a LCD edge is used, the relation of L, L\ and deltaL is shown by 
following the (3) type. 
[0047] deltaL=L'-L ~ (3) 

[0048] Here, although equipment may become thin so that distance b is small, a focal 

distance f becomes small. The lens of a short focus distance is needed with the 

diameter of macrostomia, and this requires a limit from a variation etc. 

[0049] Therefore, as for a magnifying lens, it is necessary for Above delta L and L, and 

b and f to fill the relation of following the (4) type. 

[0050] 

L/(L+deltaL) =1-(b/f) — (4) 

[0051] Thus, expansion of a screen is performed only by going in the direction of the 
bond part 5 of equipment. The advantage of this approach is that can make a dilation 
ratio small and the distance between LCD and a lens also becomes small. 



[0052] Next, arrangement of the structure of equipment and the components in 
equipment is explained using drawing 8 . The bond part 56 is a hinge and lets wiring to 
each LCD54 etc. pass. It is necessary to arrange all components from a portable point 
to the equipment 51 interior on a book mold display. Therefore, it opts for a power 
source, arrangement of a base, etc. First, this equipment shall equip 14 cells 517 of 
1 .2V by count of power consumption [ in / in a power source / the whole equipment ]. 
It distributes to the equipment of right and left of the number of cells 51 7 equally from 
this. Moreover, when equipment is opened, components arrangement of the whole 
equipment is determined that the weight distribution of right and left and the upper 
and lower sides will be equal. In this example, a memory card socket is large in weight, 
and arranges in a case mainly in consideration of these a cell 517, the 
electronic-circuitry substrate 511, the driver 522 for record media, and here. 
Furthermore, the SCSI connector 518 as the interface section with an external 
instrument is carried in equipment 51. 

[0053] DICEP513, PLD514, DRAM515, and VRAM516 are carried in the 
electronic-circuitry base 511 with the SH microcomputer 512 mentioned later. 
Although a book mold display unit dimension is decided by magnitude of LCD54, the 
magnitude of a monitor and the dimension of the whole equipment need to be 
miniaturized as much as possible in the dimension of other parts so that only a 
control-panel part may become large. 

[0054] (The image display approach) In order to mainly perform image display, it 
displays by the image data. First, the image data compressed from the electronic 
intelligence automatic vending machine 40 of a distribution system is obtained in a 
record medium 52. Next, a record medium 52 is inserted in a book mold display, the 
data for the LCD display screen in a record medium 52 are elongated, and it transmits 
to memory 515. Display screen data of 4,736 dots of 3,232 dot x perpendiculars of 
horizontals equivalent to A4 seal 400dpi with high resolution are saved on memory 
(DRAM) 515, and a data transfer is performed according to the display to LCD54. For 
example, when the display screen of LCD54 is made into 640x480 dots of A5 sizes, 
resolution is 85dpi, and resolution is 60dpi when the screen of A4 size is constituted 
from two LCD of A5 size. Since the resolution which LCD54 has is this value, it 
performs expansion of a screen, and contraction and displays image information to the 
fineness for data of a maximum of 400 dpi. The whole cannot be displayed at this time 
(at the time of expansion). 

[0055] From memory (DRAM) 515, expansion or contraction holds data in the memory 
(VRAM) 516 which stores the data only for direct or the display corresponding to 



[ thin out and extract and ] each LCD54, and displays it. Directly, by the other screen 
contraction, by infanticide, a screen is made coarse and the screen is indicated, for 
example by the whole in 640x480 dots at the above-mentioned finest display, the case 
where data of 4,736 dots of 3,232 dot x perpendiculars of horizontals equivalent to A4 
seal 400dpi are thinned out and used — a level perpendicular — one eighth — 
thinning out (one being displayed on 8 dots) — it becomes 592 dots of 404 dot x 
perpendiculars of horizontals, and 640x480 dots goes into one screen. At this time, 
the condition of having reduced the dilation ratio most is possible up to 8 times noting 
that it displays 1 page of A4 seals on one LCD. moreover — a level perpendicular — 
one fourth — thinning out (one being displayed on 4 dots) — it becomes 1 1 84 dots of 
808 dot x perpendiculars of horizontals, and goes into a 2 screen 640x (480x2) dot 
mostly. At this time, the condition of having reduced the dilation ratio most is possible 
up to 4 times as displaying A4 / 1 page on two LCD mostly (the applied part moving a 
screen vertically and horizontally, and corresponding). 

[0056] Although what was described above is an example, a dilation ratio and the 
accumulated dose to the memory (VRAM) 516 of the data corresponding to this are 
determined in this way. When expanding, it is necessary to prepare the location which 
becomes criteria, such as expanding centering on the point of a display with the 
display screen, for example, a center. Since what is necessary is just to add the 
surroundings of it to a display centering on the displayed screen when reducing a 
screen, it is not necessary to prepare especially a reference point. Expansion and 
contraction also need to change a setup of a reference point in both in order to make 
it possible in both the case where two sheets are independent and LCD is used, and 
the case of using it as one screen by two sheets. When two sheets are independent 
and LCD is used, after choosing [ of LCD 54-1 and LCD 54-2 ] which is expanded, 
respectively, it is performed. Moreover, it expands, after choosing whether the 
reference point to expand is made into one of on either side, when using LCD of two 
sheets as one screen. In this example, although the reference point of expansion is 
the core of an image, a corner on all sides is sufficient and a reference point is 
established in one on a screen. When the part of the blank paper with which data are 
always displayed on a photograph center on a display screen, and data are not 
displayed comes out, the core of an image is surely on a display screen, and it is made 
for the part as which data are not displayed on all sides to come out. 
[0057] (Screen color) The monochrome display was used for two LCD in this example. 
Since there are some for which the direction of a color display is suitable depending 
on the contents of the indicative data, a color display is used in other examples. 



moreover, one side of two screens — monochrome — one of the two may already be 
made into a color. Anyway, cost etc. is taken into consideration and a display is 
chosen. 

[0058] (Image data format) The image data format in the record medium used with this 
indicating equipment is explained below. First, image data is contained in the record 
medium in the title classification of the whole book, the contents classification, and 
the data-hierarchy form of each actual page space. 

[0059] The data of space were compressed and are contained. As this example, the 
compression method has adopted the MMR method. And after elongating the data 
included in a record medium, the data for 1 page of A4 seal 400dpi are transmitted to 
memory (DRAM) 515. Although the specification of this A4 seal 400dpi is decided by 
this example from a space data distribution system, a system is able to opt for a 
format of data in accordance with the resolution and the specification of an indicating 
equipment of a low resolution by the improvement in the resolution of future LCD, or 
small [ other ], and to unite with it. Moreover, although the data format of A4 **** is 
made into specification in this example, contrary to this, a horizontal format is 
sufficient. Although considered as A4 seal 400dpi, and 1-page 2 M bytes, if it 
considers as the indicating equipment which develops the capacity for 2 pages on 
memory as a capacity of memory (DRAM) 515, it corresponds by increasing to 4 M 
bytes. Moreover, if the resolution of a data format is lowered even to A4 seal 200dpi of 
for example, the FAX average, the data for 4 pages can be held, without increasing 
capacity from 2 M bytes, this — A4 seal of this example — it is the same as what the 
contents for 4 pages of stencil paper are put in for (for example, four-page A4 seal is 
arranged in in all directions [ 2x2 ], and it reduces, and considers as one-page A4 seal, 
and this is electronized in the data format of 400dpi) with one page from the first to a 
longwise data format 400 dpi. 

[0060] Moreover, also when treating the data for two-page A5 seal as this middle so 
that it may state below, it thinks, this display — LCD 54-1 and LCD 54-2 — 
independently, since it is also possible to display by doubling, corresponding to each 
LCD, the data (A5) of stencil paper are divided and displayed, respectively. At this 
time, A5 image of stencil paper becomes oblong. Moreover, in order to reduce A4 seal 
longwise stencil paper to A5 seal, it becomes a sideways image here. For this reason, 
the need of returning to a display original by processing rotation of a screen etc. is 
also generated. 

[0061] As mentioned above, three kinds of formats, one page A4 seal, two page A5 
seal, and A6 four-page seal, are produced. Moreover, about the direction of space, two 



page A5 seal, and A6 four-page seal, additional information, such as a page break, is 
also attached to these, and such information is carried out [ being added as a header 
in front of the data of space, etc. and ]. 

[0062] (A record medium and the data compression approach) The archive medium of 
an image data is made to use a memory card in the example. This is considered to be 
lightweight the smallest also including a driver, and the memory card is suitable for 
this specification. However, if image datas, such as a newspaper and comics, remain 
as they are, for example, a morning paper (about 40 pages) needs to serve as about 
80MB and the huge amount of data, and they need to carry out a data compression. In 
a number of data compression approach, MMR (Modified Modified Relative element 
address designated which performs image compression by FAX etc. is adopted. A 
MMR method is because it is used also for the electronic publishing by CD-ROM by or 
less compressibility 1 [ about ] / 10 and is technically reliable. Moreover, it uses for 
putting in many data by using a magneto-optic disk as a preservation record medium. 
[0063] (Screen-display control) a record medium — A4 seal — the screen control in 
the case of electronizing the image for one page A4 seal, two page A5 seal, and A6 
four-page seal to a longwise data format, and displaying this whole or part on it 400 
dpi, at two LCD is shown in following term (1) - (3), referring to drawing 9 . 
[0064] The bases of screen control are as follows. 

(a) Image (A4 seal 400dpi longwise data format) : a ** A4 seal 1 page display, a ** A5 
seal 2 page display, a ** A6 seal 4 page display 

[0065] (b) Display screen selection : it is [ LCD / ** 2 ** ] an independent display at 
a 2-page continuation display and ** 2 ** LCD in a 1-page display and ** 2 ** LCD. 
[0066] (c) The display direction selection (direction: four directions) : interlock by 
independence and ** 2 ** LCD by ** 2 ** LCD. 

[0067] (1) an A4 seal 1 page record medium — A4 seal — screen control is shown in 
a longwise data format below about the case where the data for one-page A4 seal are 
electronized by the longitudinal image, 400 dpi. There are the following as an approach 
of displaying the data (all or part) transmitted to memory (DRAM) from the record 
medium on two LCD. (Refer to drawing 10 ) 

** Display two LCD as one screen. The display direction has facing up, facing down, 
facing the right, and facing the left to a display. 

** right and left — display one of one LCD as one screen. The display direction has 
facing up, facing down, facing the right, and facing the left to a display. 
[0068] (2) Two-page A5 seal. 

a record medium — A4 seal — screen control is shown in a longwise data format 



below about the case where the data for two-page A5 seal are electronized by the 
image arranged sideways, 400 dpi. There are the following as an approach of displaying 
the data (all or part) transmitted to memory (DRAM) from the record medium on two 
LCD. 

[0069] ** LCD of two sheets — as one screen — right and left of the screen of A5 
seal — choose and display one either. The display direction has facing up, facing down, 
facing the right, and facing the left to a display. ( Drawing 1 1 - 12 reference) 
[0070] ** It displays one screen of A5 seal at a time on LCD on either side. When 
two-page A5 seal arranges sideways and is electronized, right-hand side A5 seal 
screen is displayed on right LCD, and left-hand side A5 seal screen is displayed on left 
LCD. In the display direction, the image of each LCD has independently facing up, 
facing down, facing the right, and facing the left to a display. ( Drawing 13 - 14 
reference) 

[0071] ** It displays one screen of A5 seal at a time on LCD on either side. When 
two-page A5 seal arranges sideways and is electronized, right-hand side A5 seal 
screen is displayed on left LCD, and left-hand side A5 seal screen is displayed on right 
LCD. In the display direction, the image of each LCD has independently facing up, 
facing down, facing the right, and facing the left to a display. ( Drawing 13 - 14 
reference) 

[0072] (3) an A6 seal 4 page record medium — A4 seal — 400 dpi, the data for A6 
four-page seal are arranged in in all directions [ 2x2 ] to longitude, and screen control 
is shown in a longwise data format below about the case where it electronizes by the 
image. There are the following as an approach of displaying the data (all or part) which 
transmitted to memory (DRAM) and were used as it from the record medium on LCD 
of two sheets. 

[0073] ** As one screen, choose any one sheet of four screens of A6 seal, and display 
LCD of two sheets. The display direction has facing up, facing down, facing the right, 
and facing the left to a display. (Refer to drawing 1 5 ) 

[0074] ** Display on LCD on either side two screens of A6 seal. When the data for A6 
four-page seal are arranged in in all directions [ 2x2 ] at longitude and it is 
electronized, two screens of A6 seal horizontally located in a line with a top or the 
bottom are chosen, the screen of the right-hand side is displayed on right LCD, and 
left-hand side A5 seal screen is displayed on left LCD. In the display direction, the 
image of each LCD has independently facing up, facing down, facing the right, and 
facing the left to a display. (Refer to drawing 16 ) 

[0075] ** Display on LCD on either side two screens of A6 seal. When the data for A6 



four-page seal are arranged in in all directions [ 2x2 ] at longitude and it is 
electronized, two screens of A6 seal are chosen as arbitration, and are displayed on 
LCD on either side. In the display direction, the image of each LCD has independently 
facing up, facing down, facing the right, and facing the left to a display. (Refer to 
drawing 16 ) 

[0076] Moreover, please refer to drawing 1 7 as other examples as a display in the case 
of having the data format of one-page A4 seal in two memory. Furthermore, when you 
express the contents of a display with two data formats of 0.5-page A4 seal, please 
refer to drawing 1 8 . 

[0077] (Expansion, contraction) An expansion function is shown in following the (1) - 
(5) below, carrying out reference reference of drawing 19 . length and width — an 
expansion function is similarly committed to which display. 

[0078] (1) 1-page display : when displaying only 1 page by using two LCD as one 
screen, expand the whole display screen and reduce. The part whose display became 
impossible by expansion can be displayed by scrolling (in the condition of having 
expanded). 

[0079] (2) : which considers that 2 pages of continuations are one image — when it 
continues with the page which are two LCD and the 2-page display of a page is being 
performed, if a location with the first page is expanded and it reduces, it will consider 
that a 2-page indicative data is one, and both pages will be expanded to coincidence. 
For example, the even page (this is also expanded) at the time of expanding a right 
page etc. can display the part whose display became impossible by expansion by 
scrolling (in the condition of having expanded). 

[0080] (3) 2-page independence : when indicating by 2 page, expand only the page 
currently displayed on LCD of one side, and the page already displayed on LCD of one 
of the two displays in the state of a display as it is. It can be chosen which screen is 
made to expand. The part whose display became impossible by expansion of the LCD 
screen of the expanded direction can be displayed by scrolling (in the condition of 
having expanded). 

[0081] (4) Consider two LCD to one, and a page carries out the enlarged display only 
of the page currently displayed on LCD of one side as one screen by 2LCD which LCD 
of one of the two has also already used, when indicating by independents page. The 
page currently displayed on LCD of one of the two disappears. It can be chosen which 
screen is made to expand. The part whose display became impossible by expansion of 
the LCD screen of the expanded direction can be displayed by scrolling (in the 
condition of having expanded). 



[0082] (5) If LCD (for example, right) of the method of one is made to expand while 
displaying the whole on one side and displaying 2 pages on one side on 
expansion:LCD2 screen, the screen which was being displayed till then will be erased 
at one of the two (left), and the display before right LCD is expanded will already be 
given to him. Or 1 whole page is displayed. It enables it to distinguish where was 
expanded by displaying the core (or other specified points) of the part expanded again 
here. Moreover, while displaying 1 page as one screen by two LCD, it is also possible 
to use this function and it will be in the condition of the two above screens from the 
condition of one screen by two old LCD at this time. ( Drawing 20 - 21 reference) 
[0083] (Reference point of expansion) A setup of the reference point of expansion is 
explained below using drawing 22 . Nine reference points are established in each 
screen expanding LCD 54-1 and LCD 54-2. Expansion and contraction are performed 
centering on the reference point. It becomes possible by setting up nine places to 
expand the whole display screen. As selection of a reference point, one of the screens 
of LCD 54-1 and LCD 54-2 are chosen, and the location of 1-9 of the reference point 
established in each screen is chosen and set up by scrolling. Moreover, while choosing 
the reference point to 1-18 through a whole screen while performing one screen 
display on LCD 2 screen, or performing both screen display, it sets up so that nine 
reference points may be prepared on the whole 2 screen. When LCD 2 screen strikes 
and it already uses it by making one screen only into for enlarged displays as an object 
for the data display before expanding screen of one of the two, nine reference points 
are established in the display screen before expansion. 

[0084] Moreover, as other examples, if a screen is touched with a finger, a pen, etc., a 
location will be detected by the transparent membrane (the electric resistance from 
the both ends of a screen to the touched point is measured, and there are already 
some which detect a location from the ratio) which detects the location, and it will 
expand focusing on the point. (Refer to drawing 22 ) 

[0085] (Electronic space data hierarchy) It has the function which can use two, IC 
memory card and a magneto-optic disk, as a record medium. The document of several 
volumes is recorded and stored in a magneto-optic disk, the data for one document 
are transmitted to IC memory card, and the display in the document for one volume 
uses the data of IC memory card. 

[0086] The interior of one volume is hierarchized by a chapter, a page, and the page, a 
page — A4 seal — it is a longwise data format 400 dpi, for example, is data of 4,736 
dots of 3,232 dot x perpendiculars of horizontals (about 2 M bytes). A chapter is the 
unit which collected two or more pages, and a break is decided from the contents of 



the document. A page is space put into the interior of a page, and the case of one 
page A4 seal, two page A5 seal, and A6 four-page seal is in a page. 
[0087] (Starting) As starting of the display screen, the power source of LCD 54-1 and 
LCD 54-2 is established independently. LCD 54-1 can be turned on and the power 
source of LCD 54-2 can also be dropped on this example. Moreover, the power source 
of LCD 54-1 and LCD 54-2 is switched on, and 1 screen-display mode in which a 
double-sided display is made to perform, and the mode in which make a double-sided 
LCD display perform and an independent screen display is performed are formed, 
furthermore, one side of LCD 54-1 and LCD 54-2 — only either can be displayed and 
the power source of one side can also be made to turn off In every mode, the length of 
the display screen and a horizontal display can be chosen, respectively. The flow Fig. 
of screen starting is shown in drawing 23 . The same is said of the flow Fig. of screen 
starting immediately after power-source ON when reset is inputted. 
[0088] To a magneto-optic disk, read-out of the page in one volume and a chapter is 
operated to read-out of the data of an one-volume unit, record, actuation of 
elimination, and IC memory card (updating). In the page in one volume performed to IC 
memory card, and actuation (updating) of read-out of a chapter, the chapter in which 
the page which updates the page currently displayed, and which is page-updated and 
is displayed is contained is updated to the chapter before and behind one, and there is 
renewal of a chapter which displays the head page etc. 

[0089] When it is newly equipped with IC memory card on which the document was 
recorded and the carbon button of the renewal of the immediately after page or 
renewal of a chapter is pushed, 1 etc. page of Chapter 1 of IC memory card etc. is 
displayed by the reduced screen. 

[0090] (Renewal of a page) The method which is made to display the data transmitted 
to memory and updates a page from a record medium is explained with reference to 
drawing 24 and 25. The following actuation is performed by preparing the manual 
operation button of the preceding clause and the following term in this display. 
[0091] ** Page turning over (return is also included) : when 2 pages which followed 
two LCD are being displayed, transpose the screen currently displayed on both sides 
to the data from which both sides are different with the actuation which turns over a 
page. For example, while displaying 2 or 3 pages, 4 or 5 pages is displayed. This 
reverse is also performed. 

[0092] ** Page carry (moving down is also included) : when 2 pages which followed 
two LCD are being displayed, only the first page disappears from a display, it moves to 
the place where the following page was displayed first, and the following page is 



displayed further newly. For example, while displaying 2 or 3 pages, 3 or 4 pages is 
displayed. This reverse is also performed. 

[0093] ** 1LCD1 screen page carry (moving down is also included) : when two LCD is 
being displayed independently, all rewrite the data with which only the page of 
selected LCD shows, and display the following page newly. For example, while 
displaying 2 or 3 pages, when LCD which shows 2 **-JI is chosen, 2 **-JI is changed 
into 3 pages and one of the two's 3-page display does not have a change. The same is 
said of moving down of a page. 

[0094] ** 2LCD1 screen page carry (moving down is also included) : while displaying 
by using two LCD as one screen, all rewrite the data which show one screen which led 
to both sides, and display one screen display in the following page similarly. 
[0095] (Edit 1) It can edit by recording only the data with which he wishes two IC 
memory card sockets in IC memory card of Driver A (or B) as Driver A and a driver B 
into IC memory card of Driver B (or A) using the record and the playback carbon 
button in a control panel. At this time, the display of LCD 54-1 and LCD 54-2 is 
performed corresponding to Drivers A and B. 

[0096] For example, IC memory card containing the record data which become Driver 
A origin is inserted, and IC memory card of the other party which carries out data 
transfer to Driver B is inserted. By displaying a certain data in IC memory card with 
which Driver A is equipped by LCD corresponding to Driver A, it chooses which data 
are transmitted to Driver B. They are- a page including the displayed screen, or data 
with which the chapter (this is set up) was chosen. Moreover, a certain data in IC 
memory card of the destination included in Driver B are displayed by LCD 
corresponding to Driver B, and it chooses where it transmits. The data in IC memory 
card of Driver B are overwritten from a page including this displayed screen, or a 
chapter (this is set up). Or you may overwrite from the degree of a page including this 
displayed screen, or a chapter. Since the last which it overwrote since the amount of 
data was not fixed calls a chapter the middle of a certain chapter in IC memory card of 
Driver B, at this time, the data of the following chapter are erased by overwrite and 
cease to be saved by the first direction only from the middle. 

[0097] In the above, although the display of LCD 54-1 and LCD 54-2 was performed 
corresponding to Drivers A and B, LCD 54-1 and LCD 54-2 can be used as 1 in all 
screen, and can also carry out data transfer. First, Driver A is displayed and the data 
transmitted to Driver B are chosen. Next, LCD 1 and 2 is displayed for the data in 
Driver B on 1 in all screen, and the destination is chosen. Thereby by LCD1, such as a 
newspaper, and 2 independent one, it becomes easy to carry out edit of the data of 



the space which has a fine character on the big screen which is hard to display. Thus, 
Drivers A and B correspond in both the case where each LCD is used independently, 
and the case of using two screens as one screen. 

[0098] (Edit 2) The edit approach at the time of using a magneto-optic disk as a 
record medium of this example is explained. IC memory card driver of the body of an 
indicating equipment is equipped with IC memory card, and the driver for 
magneto-optic disks is connected to the interface of an indicating equipment. SCSI-2 
are adopted as a driver interface of this equipment. 

[0099] (1) Data transfer from a magneto-optic disk to IC memory card : in actuation of 
read-out of the data of the one-volume unit from a magneto-optic disk, it updates to 
** before and behind one to the sequence located in a line with the interior of the 
magneto-optic disk of ** (one document) in which the page currently displayed is 
contained, and there is ****** which displays the head page etc. Since displayed ** is 
transmitted to IC memory card, the data on IC memory card which suited before will 
be overwritten, and will disappear. When data are stored in the magneto-optic disk, 
the beginning is equipped with the magneto-optic disk which becomes origin at an 
optical MAG disk driver, and data are transmitted to IC memory card from a 
magneto-optic disk. Moreover, after performing a data transfer to IC memory card 
from the magneto-optic disk into which data went [ another ] the data of a 
magneto-optic disk to transmit to a magneto-optic disk again, the magneto-optic disk 
included in a driver is removed, and it changes to a magneto-optic disk to put data. 
And the data included in IC memory card are transmitted to a magneto-optic disk. 
Since only the capacitive component of IC memory card can be transmitted at this 
time, it transmits by dividing into abundance to perform the transfer more than 
capacity. 

[0100] (2) Data transfer from IC memory card to a magneto-optic disk : one on IC 
memory card currently displayed is recordable on the last of the sequence of the 
document already located in a line with the magneto-optic disk per one volume. When 
former data are in IC memory card, an optical MAG disk driver is connected and data 
are transmitted to a magneto-optic disk from IC memory card. However, when it 
cannot record for the reason by the side of a magneto-optic disk, for example, the 
lack of capacity, it displays because the red LED on a control panel switches on the 
light. When it can record, green LED lights up. In addition, the unnecessary data in a 
magneto-optic disk (volume) are displayed, and it can eliminate per one volume by 
pushing an elimination carbon button. 

[0101] Moreover, the case where only one IC memory card driver is prepared in this 



indicating equipment is explained as other examples. After transmitting data to a 
magneto-optic disk to transmit data for the data of a certain IC memory card to 
another IC memory card at this time, IC memory card of the origin with which IC 
memory card drive prepared in the body of an indicating equipment is equipped is 
changed to IC memory card to put data. Data are transmitted to IC memory card from 
a magneto-optic disk after that. 

[0102] (Manual operation button) it is shown in drawing 26 -28 — as — a power 
button, LCD 54-1, and LCD 54-2 — the screen drive carbon button which was alike, 
respectively and corresponded — The preceding clause carbon button 70 which is a 
page turning-over function, the following term carbon button 69, the length of a 
display, The selection carbon button of a horizontal display, the expansion carbon 
button 67, the contraction carbon button 38, the menu button on which the contents 
of data are displayed, and the page which was being displayed on the last are made to 
memorize, it gets down, and the carbon button 62 and the scroll button 80 which can 
choose four directions are equipped. 

[0103] Furthermore, the record carbon button 79, the playback carbon button 60, the 
expansion carbon button 67, the contraction carbon button 68, the carbon button 80 
in which the direction of the four directions corresponding to scrolling is shown, the 
preceding clause carbon button 70 which can perform page turning over, and the 
carbon button 69 of the following term are main, moreover, a bookmark — there is a 
carbon button 62 as a function and the page which was being read at the end is 
memorized, and when a power source is switched on again, it has the carbon button 
which displays the same page. It has the volume which adjusts a power button, a reset 
button, and contrast. Corresponding to each drive, LCD 54-1 and LCD 54-2 can also 
display considering two record-medium sockets as a drive A and a drive B like a radio 
cassette recorder by the Maine function [ in / in record and a playback carbon button 
/ this indicating equipment ]. 

[0104] (Basic configuration) The configuration of a book mold display is described 
hereafter. Two liquid crystal modules were used for this equipment supposing the 
configuration of a book mold. Moreover, it displays on LCD (liquid crystal display) of 
each by using a LCD timing controller. 

[0105] The basic block diagram of a control unit is shown in drawing 29 . The 
configuration of equipment is divided into two, the display of LCD 54-1 and LCD 54-2, 
and the electronic-circuitry section. The main components of the electronic-circuitry 
section hold an image data. The VRAM circuit section 516 and space data which are 
outputted to LCD The timing of the data transfer to the record-medium section 522 



to input, the DRAM circuit section 515 of memory which holds temporarily the space 
data inputted from the record medium 52, compression/expanding section 513 which 
performs compression/expanding of space data, the microcomputer section 512 
which performs processing of data, and LCD It consists of the LCD controller circuit 
section 515 to take and a control unit 519 which controls actuation 
(expansion/contraction of an image, page turning over, etc.) of an indicating 
equipment. And two LCD54 which indicates the data by reception from these circuits 
is equipped. In order to reduce components mark, the gates, such as a timing circuit, 
are made to build in in PLD (Programable Device)514 as much as possible. 
[0106] (LCD) In this example, LCD also took the cost side into consideration and used 
the STN reflective mold of monochrome. Although two, a STN mold (Super Twisted 
Nematic) and a TFT mold (Thin Film Transister), are in the format which is the 
mainstream of current LCD, a 2 to 3 times as many difference as this exists in a 
present stage in respect of cost. When the product of this development was 
considered by the concept of "1 per person", since significance was very high, the 
problem of a price adopted the STN reflective mold of monochrome with a cheap unit 
price by this example. In the future, adoption of other things, such as a color and a 
TFT mold, is also possible. 

[0107] The interface of LCD and the electronic-circuitry section is two, the data to 
LCD, and a timing signal. 

[0108] (Electronic-circuitry section) Below, detail of the electronic-circuitry section 
is given. The DRAM circuit section 515 holding the image data of space, the VRAM 
circuit section 516 outputted to LCD, and the LCD timing controller circuit section 
515 which performs data output to LCD are explained in full detail. An 
electronic-circuitry configuration block Fig. is shown in drawing 30 . 
[0109] (DRAM circuit) It restores to the original data in compression/expanding 
circuit 513, and 1 page (2 M bytes) of space data included in a record medium is held 
in the DRAM (Dinamic RAM) memory 515. In other examples, the data for 2 pages (4 M 
bytes) may be held in memory, and the data corresponding to 2 screen independent 
display actuation may be held. Since a display uses LCD54 of 640x480 dots, it thins 
out and displays this data. The data array when holding the binary data which image 
data developed in DRAM temporarily is shown in drawing 31 . 

[0110] Compression expanding of MMR was carried out to carrying out by hardware 
by this example. The direction performed by hardware is able to raise a working speed 
rather than software performs. In this example, a MMR compression expanding chip 
called DICEP-E1 is used as hardware 513 for compression expanding. 



[01 1 1] (VRAM circuit) The VRAM circuit 516 makes a display mode correspond, thins 
out the space image data from the DRAM memory 515, after it performs array 
conversion etc., it records it temporarily, and it has the function outputted to the LCD 
timing controller 514. VRAM (Video RAM)516 adopted this time is 2Mbit multiport 
Video RAM which consists of 256 k-word x8bit SAM (Serial AccessMemory) sections. 
VRAM516 is formed corresponding to each LCD. The data volume of one screen is 
display capacity 640x480 dot =300k bits of LCD, and can also store the data for a 
number screen. 

[0112] Since the RAM section and the SAM section can operate to independent 
asynchronous, RAM and bidirectional data transfer between SAM can be carried out 
not related from CPU of the microcomputer section by access to RAM. A space image 
data is sent out to the LCD timing controller 514 from the serial port of VRAM. The 
VRAM circuit 516 consists of the above mentioned in the circumference circuit for 
performing read/write from CPU, the circuit which measures RAS and CAS timing in 
accordance with a memory access demand arbiter, the address multiplexer circuit, the 
address decoder circuit, etc. 

[01 13] (LCD timing controller circuit) The LCD timing controller 514 outputs the data 
from VRAM516, and has the function on which it is made to display in LCD. LCTC 
(LCD Timing Controller IC) sends out data with a 8-bit output synchronizing with the 
signal for driving reception and LCD for the space image data outputted from 
VRAM516 in 16 bit-serial input. For this reason, the LCD timing control circuit which 
doubles the data output timing from VRAM and the data output timing from a LCD 
timing controller to LCD is prepared. Moreover, this circuit detects the data 
incorporation first timing of a LCD timing controller. Two LCTC(s) are prepared 
corresponding to two LCD. 

[0114] (Data array) Next, how to rearrange an array and to display the data from 
DRAM515 with software is explained. The data array to DRAM, VRAM, and LCD has 
an approach as shown in drawing 10 -18. First, if data are taken in to DRAM in the 
data format of A4 version 1 page longwise / 400dpi which is a standard in this example, 
in order to display a page with the earlier term of the taken-in data on a LCD right 
screen, it is made for a previous page to come to the upper half of the A4 version 
length in the place of the data-hold of the first record medium. As a base, as for the 
data input to DRAM, the data of a previous page are always put into an upper half at 
the time of the A4 version length, and it puts into right-hand side one half at the time 
of the A4 version width. 

[01 15] Even if data of this inputting method increase or a format replaces, the data 



introduction by DRAM is the input approach near a base like drawing 31 , and it is 
made to come to the right-hand side one half of LCD. For example, if the A4 version 
length and the data for 2 pages are taken in to DRAM, the page data of the earlier one 
will be thinned out in the capacity of 640x480 which is data in the upper half of DRAM, 
and will be transmitted to LCD. Similarly, data are thinned out and transmitted to 
640x480 also about the remaining pages. Here, the data array from DRAM to VRAM is 
determined by the display mode to LCD. 

[0116] When incorporating data to DRAM515 in a standard format and performing a 
canonical mode (display of the 2nd page page continuation of a double door) to LCD54, 
it divides into two, and the right screen of LCD54 is corresponded to the earlier one of 
the address of VRAM516, and a left screen is made to make VRAM516 correspond to 
each of LCD54, and to correspond to the later one. VRAM memory is made to 
correspond to LCD 54-1 and LCD 54-2, and is divided into two. 

[01 17] (A4 ****, 1 page) When 1 page of display pages is contained in the format, data 
are made to arrange as an array of the data incorporated into the earlier one of the 
address of VRAM516, so that the data of eye indicative-data top 1 train of DRAM515 
may come to the head of a column address. Since the array conversion to VRAM is 
decided by where [ the right-and-left upper and lower sides and ] the array of the 
indicative data of DRAM515 is located in a line, as shown in drawing 10 , in a criteria 
data format, data are incorporated to DRAM. 

[0118] When indicating LCD54 by 1 screen longwise, the page data which the data of 
DRAM515 want to display are transmitted to the start address of VRAM516 in order 
of the address. In order to display 1-page data on LCD 2 screen at this time, it 
transmits by the address dividing a DRAM indicative data into two. 
[01 19] (A4 ****, 2 pages) When 2 pages of display pages are contained in the format, 
data are made to arrange as an array of the data incorporated into the earlier one of 
the address of VRAM516, so that the data of the one-page indicative-data top of the 
1st line of DRAM515 may come to the head of a row address. Since the array 
conversion to VRAM is decided by where [ the right-and-left upper and lower sides 
and ] the array of the indicative data of DRAM515 is located in a line, as shown in 
drawing 1 1 -14, in a criteria data format, data are incorporated to DRAM515. 
[0120] Moreover, when displaying oblong 2 pages of display screens of LCD, address 
two piece housing of the data which you want to display from DRAM515 is carried out, 
and the initial data of the address which transmitted head address data to the right 
screen of LCD, and halved them are transmitted to the left screen of LCD. When 
transmitting, it thins out in 640 for 1 low of a LCD indicative data, and transmits to the 



address of VRAM516. 

[0121] When indicating the LCD by 1 screen oblong, the page data which the data of 
DRAM515 want to display are transmitted to the start address of VRAM516 in order 
of the address. In order to display 1-page data on LCD 2 screen, it transmits by the 
address dividing a DRAM indicative data into two. When carrying out longwise one 
screen display of LCD, the data of one column of DRAM515 are transmitted to 1 low 
of VRAM516. At this time, data are divided in the column of the one half of the 
indicative data of DRAM515, and it transmits to each of VRAM516. According to the 
number of display dots of LCD, data are thinned out at the time of a transfer 
[0122] (A4 ****, 4 pages) When 4 pages of display pages are contained in the format, 
as an array of the data incorporated into the earlier one of the address of VRAM516, 
first, the four-page indicative data of DRAM515 is halved in the address, and a start 
address is further halved in a column. Data are made to arrange so that the last 
column data of 1 low eye may come to the head of the row address of VRAM516. 
Since the array conversion to VRAM516 is decided by where [ the right-and-left 
upper and lower sides and ] the array of the indicative data of DRAM515 is located in 
a line, as shown in drawing 15 -16, in a criteria data format, data are incorporated to 
DRAM. Moreover, when indicating oblong 2-page display and the LCD for the display 
screen of LCD by 1 screen oblong, a data transfer is similarly performed by the 
above-mentioned approach. 

[0123] As the data infanticide approach, ** Li, the (black) of binary data, and the 
(black) of data (white) are incorporated for the OR of ****** data by priority. This is 
performed about both a low (line) and a column (train), and it carries out combining the 
OR of a low and a column to each display mode. For example, in a whole display, an OR 
is taken for the original data about both a low and a column, and an infanticide 
indication of data is given on the basis of the intersection point of the head of a row 
address and a column address. When data exceed the number of display dots of LCD, 
it thins out to the number of data nearest to the number of display dots of LCD, and 
the remainder is omitted. On the contrary, (white) data are put in and displayed when 
few. 

[0124] (Software) Fundamentally, this indicating equipment performs specific 
actuation according to it, when the carbon button shown in drawing 26 -28 is pushed. 
Each carbon button shown in drawing 26 is enumerated and explained below. The 
inside of a parenthesis shows the carbon button on a panel. Moreover, a processing 
flow is shown in drawing 32 -35. 

[0125] (Screen-display mode) As screen-display mode, it is **2 screen independent 



display mode (A of LCD on either side and B screen make it display independently). A 
driver A51 is expressed as A screen, and the data of driver B-52 are expressed as a 
B-52 screen. There are really [ **2 screen ] the two modes of a display (they are 
displayed using A of LCD on either side and B screen as one.). 

[0126] (Motion from immediately after powering on) Immediately after powering on, 
the 1st page of a driver A71 is displayed on both LCDA and B. If the data format in IC 
memory card is one-page A4 seal, 1 page will be sideways displayed to a display using 
two screens. If it is two-page A5 seal, it will display 1 page at a time on LCD on either 
side. If it is A6 four-page seal, it will display 1 page of two upper screens at a time on 
LCD on either side. It is changeless even if the playback carbon button A is pushed. 
[0127] (1) Screen A, Screen B (A, B) : choose Screen B (left screen) by pushing 
Screen A (opening right screen) and the screen B carbon button 77 by pushing the 
screen A carbon button 76. 

[0128] (2) Driver C (C) : choose Driver C (for magneto-optic disks) by pushing the 
driver C carbon button 78. 

[0129] (3) Playback (re-60A, re-60B) : order it the display of the document 

accumulated into IC memory card of the 1 st page. It reads from IC memory card of a 

driver A71 (B-52) with the playback carbon button of playback 60A (60B). 

[0130] ** . If playback carbon button 60A (60B) is pushed without pushing the screen 

carbon button A76 and the screen carbon button B77, the 1st page of a driver A71 

(B72) will be displayed on LCDA and B both (2 screen one display). 

[0131] ** . If playback carbon button 60A (60B) is pushed after pushing the screen 

carbon button A76 (B), the 1st page of a driver A71 (B72) will be displayed on LCDA 

(B) (2 screen independent display). When it is really [ 2 screen ] displaying and 

considers as 2 screen independent display at first, the display screen of a basis is 

displayed on contraction and LCDB (A). 

[0132] ** If playback carbon button 60A (60B) is pushed after pushing 'screen carbon 
button A76 (B), the 1st page of a driver B72 will be displayed on LCDA (B) (2 screen 
independent display), the case where are performing 2 screen independent display and 
it considers as 2 screen independent display at first — LCDB (A) — a basis — the 
screen currently displayed on LCDA (B) is displayed. When it is really [ 2 screen ] 
displaying and considers as 2 screen independent display at first, the display screen of 
a basis is displayed on contraction and LCDB (A). 

[0133] ** Although which method is sufficient as **', which is chosen determines from 
the beginning. 

[0134] ** if playback carbon button 60B is pushed after pushing the screen carbon 



button C78 — a magneto-optic disk (driver C) — most, transmit the first data for one 
volume to IC memory card of a driver B72, and display the page of the beginning in one 
volume of a driver B72 on LCDB. However, if playback carbon button 60A is pushed, 
having pushed the screen C carbon button 78 will be disregarded, and it will display 
the page of the beginning in a driver A71 on LCDA. 

[0135] (4) Record (**) : if the ** record carbon button 79 and both the carbon buttons 
of playback carbon button 60A are pushed at coincidence, the page displayed on 
LCDA will overwrite the degree of the page displayed on LCDB of a drive B 72, and will 
be copied to it. 

[0136] ** If chapter carbon button 63A or the ** carbon button 64 is pushed just 
before pushing the record carbon button 79 and both the carbon buttons of playback 
carbon button 60A at coincidence, the chapter or ** containing the page displayed on 
LCDA will overwrite the degree of the page displayed on LCDB of a drive B 72, and will 
be copied to it. 

[0137] ** Display by LCDA that the 1st page of a driver B72 pushes the record 
carbon button 79 on coincidence by LCDB for the 1st page of a driver A71. 
[0138] (5) Elimination (**) : if the ** elimination carbon button 61 and both the carbon 
buttons of playback carbon button 60B are pushed at coincidence, the page displayed 
on LCDB will be eliminated from the magneto-optic disk of Drive C. 
[0139] ** Just before pushing the elimination carbon button 61 and both the carbon 
buttons of playback carbon button 60B at coincidence, the chapter or ** containing 
the page displayed on LCDB in chapter carbon button 63B or the ** carbon button 64 
when push and the screen carbon button C were pushed is eliminated from a 
magneto-optic disk. 

[0140] (6) The last page, degree page (before, degree) : display that the page in front 
of one (degree) pushes the before (degree) page carbon buttons 70A and 70B and the 
page [ degree ] carbon buttons 69A and 69B. It carries out by carbon button [ degree ] 
A (B) a front by being attached to the data of IC memory card of a driver A71 (B72). 
[0141] (7) ** (volume) : push ** ** carbon button 64 and display the page of the 
beginning of ** one by one. 

** Display that the ** carbon button 64 is pushed and the page in front of one 
(degree) pushes the before (degree) page carbon button 70 (69). 

** The record carbon button 79 and the elimination carbon button 61 perform ******. 
[0142] (8) Chapter (Chapter A, Chapter B) : push ** chapter 63A (63B), and display 
the page of the beginning of sequential and a chapter per data of IC memory card of a 
driver A71 (B72). 



** Display that chapter 63A (63B) is pushed and the page in front of [ per data of IC 
memory card of a driver A7 1 (B f 7 1 ) ] one (degree) pushes a before (degree) A(B) page 
carbon button (70A (69A)). 

** A record carbon button and an elimination carbon button perform chapter 
assignment. 

[0143] (9) Rotation (time) : whenever it pushes the rotation carbon button 65, rotate a 
screen 90 degrees in the clockwise direction. 

[0144] (10) double-sided (both — A — both — B): — if double-sided carbon button 
66A (66B) is pushed when really [ ** 2 screen ] displaying, it will display on LCDA (B). 
One of the two displays nothing. 

** If double-sided carbon button 66A (66B) is pushed when indicating by 2 drawing 
independent side, two LCD will be displayed for the screen of LCDA (B) as one screen. 
[0145] (1 1) expansion (**A, **B): — if expansion carbon button 67A (67B) is pushed 
when really [ ** 2 screen ] displaying — LCDA and B — nine expansion reference 
points each (18 in all) are displayed. If one of the expansion data is selected by cursor 
80A (80B) and expansion carbon button 67A (67B) is pushed after that, as one screen, 
LCDA and B will be expanded 2 double and will be displayed. 

[0146] ** If expansion carbon button 67A (67B) is pushed when 2 screen independent 
display is being performed, nine expansion reference points of LCDA (B) will be 
displayed. LCD of one of the two already has no change. If one of the expansion data 
is selected by cursor 80A (80B) and expansion carbon button 67A (67B) is pushed 
after that, in the screen of LCDA (B), it will expand 2 double and will display. If it is the 
same expansion origin/datum to expand again, expansion carbon button 67A (67B) is 
pushed twice. (Selection of an expansion reference point is omissible.) 
[0147] (12) Contraction (**A, **B) : when really [ ** 2 screen ] displaying, if 
contraction carbon button 68A (68B) is pushed, the part displayed until now will be set 
as the core of a screen, LCDA and B are used as one screen, and 1/2 reduced 
displays are carried out. If it is the same expansion origin/datum to reduce again, 
contraction carbon button 68A (68B) is pushed. When the data displayed from the 
number of dots of LCD become small and the internal part of data is made on the 
screen reduced most on LCD, the part is considered as the uniform display of white or 
black (or information, such as a document name, may be displayed). Although the 
upper and lower sides prepare this part equally to a display, the part in which right and 
left faced the hinge is not prepared, but is prepared only in that reverse. The screen 
displayed on two LCD by this is connected, and is displayed. 

[0148] ** If contraction 68A (68B) is pushed when 2 screen independent display is 



being performed, in the screen of LCDA (B), the part displayed until now will be set as 
the core of a screen, and 1 / 2 reduced displays will be carried out. When the data 
displayed from the number of dots of LCD become small and the internal part of data 
is made on the screen reduced most on LCD, the part is considered as the uniform 
display of white or black (or information, such as a document name, may be displayed). 
This part is prepared equally [ four directions ] to a display. The screen displayed on 
two LCD by this is displayed independently. 

[0149] (13) — bookmark: — a bookmark — a screen when the power button 81 was 
turned off after pushing the carbon button 62, and turned on after that, just before 
turning off is displayed. 

[0150] (14) Cursor (cursor 80A, cursor 80B) : when really [ ** 2 screen ] displaying, 
move the four directions of both screens by cursor 80A (80B). 

** When 2 screen independent display is being performed, move the four directions of 

LCDA (B) by cursor 80A (80B). 

** Choose an expansion reference point. 

[0151] (Communication facility) It is possible to add functions, such as a FAX modem, 
a telephone function, and a GPS receiver, to a driver B72 as the shape of a card by 
PCMCIA specification etc. as an addition function of an indicating equipment. 
Moreover, these are inserting in a driver B72, and inserting space information, such as 
map information, in a driver A71, if it is a GPS receiver in Driver B, and can also 
perform association of space information and additional information. Moreover, it is 
also possible to form the driver D of dedication for these communication facility. 
[0152] 

[Effect of the Invention] According to the display of this invention, it becomes 
possible from having two LCD of the large screen to compensate the resolution of a 
display rectangle or LCD. Moreover, it enables not only a book with small **, 
paperback, pocketbook book, etc. but the space information on A2 sizes, such as a 
newspaper, to display on ****** which uses LCD 2 screen as one connected screen 
[ one ] as two independent screens. 

[0153] Furthermore, the screen is opened wide like the gestalt of a book and it is 
made a display, and since it is used at the time of 2 chip boxes and use at the time of 
carrying, opening like a book, it is very suitable for carrying. Therefore, it is the 
indicating equipment which could use it that there is no sense of incongruity as an 
indicating equipment replaced with a book, could display that online-media information 
by the **** volume, and has the same small portability as a book. 
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[Brief Description of the Drawings] 

[Drawing 1] The electronic space information distribution system schematic diagram 
used as the background of this invention. 

[Drawing 2] The external view of the image display device concerning this invention. 
[Drawing 3] Drawing showing one example of the general-view Fig. of the image 
display device concerning this invention. 

[Drawing 4] Drawing showing one example of the general-view Fig. of the image 
display device concerning this invention. 

[Drawing 5] Drawing showing the basic structure of the image display device 
concerning this invention. 

[Drawing 6] Drawing explaining the device of the magnifying lens of the image display 
device concerning this invention. 

[Drawing 7] Drawing showing the relational expression in arrangement of the 
magnifying lens of the image display device concerning this invention. 
[Drawing 8] Drawing showing the electronic-circuitry configuration of the image 
display device concerning this invention. 

[Drawing 9] Drawing showing the means of displaying of the image data of the image 
display device concerning this invention. 

[Drawing 10] Drawing showing the display of the screen control of the image display 
device concerning this invention. 

[Drawing 11] Drawing showing the display of the screen control of the image display 



device concerning this invention. 

[Drawing 12] Drawing showing the display of the screen control of the image display 
device concerning this invention. 

[Drawing 13] Drawing showing the display of the screen control of the image display 
device concerning this invention. 

[Drawing 14] Drawing showing the display of the screen control of the image display 
device concerning this invention. 

[Drawing 15] Drawing showing the display of the screen control of the image display 
device concerning this invention. 

[Drawing 16] Drawing showing the display of the screen control of the image display 
device concerning this invention. 

[Drawing 17] Drawing showing the display of the screen control of the image display 
device concerning this invention. 

[Drawing 18] Drawing showing the display of the screen control of the image display 
device concerning this invention. 

[Drawing 19] Drawing showing the function of enlarging or contracting of the image 
display device concerning this invention. 

[Drawing 20] Drawing showing the display of the expansion screen of the image 
display device concerning this invention. 

[Drawing 21] Drawing showing the display of the expansion screen of the image 
display device concerning this invention. 

[Drawing 22] Drawing showing the display of the enlarging-or-contracting criteria 
screen of the image display device concerning this invention. 

[Drawing 23] Drawing showing the screen starting processing flow of the image display 
device concerning this invention. 

[Drawing 24] Drawing showing the renewal of a page of the image display device 
concerning this invention. 

[Drawing 25] Drawing showing page selection (6-page selection) of the image display 
device concerning this invention. 

[Drawing 26] Drawing showing the appearance and control panel of an image display 
device concerning this invention. 

[Drawing 27] Drawing showing the appearance and control panel of an image display 
device concerning this invention. 

[Drawing 28] Drawing showing the appearance and control panel of an image display 
device concerning this invention. 

[Drawing 29] Drawing showing the electronic-circuitry basic configuration of the 



image display device concerning this invention. 

[Drawing 30] Drawing showing the configuration of an electronic-circuitry system 
block of the image display device concerning this invention. 

[Drawing 31] Drawing showing the data arrangement to DRAM of the image display 
device concerning this invention. 

[Drawing 32] The flow Fig. showing processing of the indicative data of the image 
display device concerning this invention. 

[Drawing 33] The flow Fig. showing regeneration of the indicative data of the image 
display device concerning this invention. 

[Drawing 34] The flow Fig. showing expansion processing of the data of the image 
display device concerning this invention. 

[Drawing 35] The flow Fig. showing record processing of the indicative data of the 
image display device concerning this invention. 
[Description of Notations] 

I Production System 
3 Flow System Flannel 
5 Consumption System 

10 Publishing Business Company 

I I Newspaper Publishing Company 

12 Newspaper Space 

13 Publishing Company 

14 Magazine Space 

15 Small-scale Publishing Company 

20 Electronic Space Information Manufacturer 

30 Circulation, Vendor 

31 Broker 

32 Center 

40 Automatic Vending Machine 

50 Consumer 

51 Personal Digital Assistant (Image Display Device) 

52 Record Medium 

53 Case 

54 LCD 

55 Frame 

56 Hinge 

57 Control Panel 



58 Magnifying Lens 

59 Magnifying Lens Starting Device 

60 Playback Carbon Button 

61 Elimination Carbon Button 

62 Branch Chip Box Carbon Button 

63 Chapter Carbon Button 

64 ** Carbon Button 

65 Rotation Carbon Button 

66 Double-sided Display Carbon Button 

67 Expansion Carbon Button 

68 Contraction Carbon Button 

69 Page [ Degree ] Carbon Button 

70 The Last Page Carbon Button 

71 72 Driver 

76, 77, 78 Driver carbon button 

80 Cursor Carbon Button 

81 Power Button 
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Dz-foffiz.x^zzt&'o. m*mw j PLCD<Dmm 

[0 0 12] ttc, LCD—WM*1H3LLrc-'0<DnW 

tbx*. —D<D-D%:tf-?rc-mmtLxmm?%ct 

E © A 2 tf-f X©ffiffitf*5 fe 5 C *Wt£ £ ft 

So 

[0013] sat, &<DB&tm&icwm*%Mi£ 
mmtzvxm-zmmcimmLx^Zo 

[0 0 14] ioT, #5S5J©H««jSgSH\ #KB 
£vDW^fV7fS$B£g^t3 *£B£ 
[0 0 15] 

[0 0 16] (->xfAIS) **\ *58W©1f«i:L 

xtbzn.TmMfflmmi'T.TUc'D^xmm** 
[0017] %=mwm&m f s7>7-hii\&. «#©« 

££3 BUM* GOT, BK^OttBIRffi) fiJffl{c#* 
T, «ffi1t«**3Mt«fcg«ILT, VtiftcRBUfcg 
ftBasBteEffl-B^U f-oWFttffillWH 

w^.xm.^t^z.t\L^xmmt^tcib<Dmm.^m • 
[0018] c^^ifiE'ifffiiaM^xxAtit), a 

XfAOM$^il< ft^fcltT'ft < , ^Sftifrrp* 
f@A U^H'ffflSn, «tcSPt>« ^ 7* -f 7 i: ftftfc£> 

ffiagftifT'¥6tc«?iffiS1f$B^WAT'tSJ:9tcft 
*n*fll fSi LTfi«fH/£ttTft < *^Sft H©i? 

[0 0 19] WT, C©i/X7A«)?)cWS^, 01^ffl 
l/>T!&BJ3-f3o *'>XfA«, At<BUttT, 
U jJKffl^3, m»^5©30<D-9-7^XT"A^P)1f|fiR 
^n-So UKilBi 0 fcB^ttiBIWWHfli 

^#2 0T-S^^n, $&lctmSBBl Otcti, BBtt 
1 K ffiJSttl 3, /J«tU«fittl 5t«?n§ 0 



(4) 



WMT 9-26769 



[0 0 2 0] 'MBXmmt 1 5 Tftt, tfiK£S!# 10i:f > 

?MffiHffi§aftfi#2otf$Mfctfi\ /j«t±jKgtti 5 
ortguK, ft?»if$8Hfpit#2 o tuoufit^f § 

[0021] tfm% 3 a, «^affi«fg^ii • mzmz 

2 1 fWMR#3 0f«)SSn5. *?fffffilf$8iffiii 
• K$g£3 3 0 li-fe y * 3 2 i: 4 0 

n*. -tr>^3 2«gffi/7.xiv3 3, 
tA3 4, 2£fr>X-rA3 5, iiv-^f A 3 6 T« 

£*l3o 10 

[0022] rm&3\*. mm, m^mmn-mm^ 
[0023] trHtt 1 1 frz>immm\m 1 2 imm 
5 0 >mmmm±i 5 • ^->yt»fg2 

[0 0 2 4] *7ffiffi8y3gH#2 1 , 2 3i:-fe>^3 2 
tit I S DN0H2 8"P»iRrSCi:ft^t, 'J^ItB 
Jigtt 1 5 £ -tr 3 2 t tt£*MtBSBKi 2 9 -ei&K LT 
fc«fcv\, *20 



: [0 0 2 5] *yXxAT'«, $f, ttftSBHRfBHii 
If** UT» « : FffH$fiffi2 2 «?%t£ffii&2 4 

MS9HI4 OKEflU IS^-T^o 5 

[00 2 6] (S^x- * ft a ffiffix- 2 <O0!| 



WZ^k 1 fcifrf o 
[0 0 2 7] 

[an 





»«g(dpi) 


(K7 h) 


{MByte) 


A4 


400 


3,232X4,736 


1.9 


A2 


200 


3,232X4,736 


1.9 


A4 


200 


1,616X2,368 


0.5 



«1 4 *-iSitLtzmWtfl& 



[0028] mm^tti^mmmnmm^ t-vr* 

LUcOi^lf J: 3 tC^Slfc Lft ttfttfft 

$>tt*)W&'7*)y*<r>Z 4 F-y hfcfcHSOiMMifcS 

At£tf 3mmftt LT, $>)8 F-y h/m=mz 0 3 d p 
i (F7hAyf) ©«Mi5:^ cn«B8«fl!« 

rtt^oS^x-^MttlfHtK** < . A 4 ffl 1 HT'Tk 
¥l, 6 16H'yhxIl2, 3 6 8 K-yh4)x-* 
(WO. 5MB) tft3 0 

[0029] (^sk'nos**^) wmw^om 
xmrnt ltj-^to 2 e>ns„ 

[0 0 3 0] ( 1 ) mm. : frffl • SHI?<9«ffi1f *B£ 
S^-f+^Cfi, SfST'fc A 4 W 200dpi 



e>, «7v4 0 0 d p i <DMto£tfi&g-e2D&o 

[00 3 1 ] ttz. *Btt9teJ:<M»*t6n*a:*«L 

fflM*B«*M5fc«>K:AiH<E>B«\ Mswco^ta: 
gjif 5 «fc ? fc-r § &stf$ So 

[0032] «iilSl8*a^SllJc«koTS!#te«f 

mx*m*m%zmti*mz-r^$>'£mti t $>%t>K ret*. 

l -s-^#^a*tt}*ft < T t, '>ft < i: fcHffico^ 
ft-ifftf., AMtt3Briai*iRtrli 



(5) 

7 

Lfr&vyfUcm'MTo c©fc*. 'P%<£t : ES 
1 P 2 m F -y h 7 s — Z ©lfiffi£\ jfc*C*§'J\ * 2 n— 

C«DDP«fi6 4 0X 4 8 0 Ky hOLCDOjUft 

mmmzm <o ^rmx^mmmf. \m\mx t si 

${fc£ftfc£W> fc:lItBI*.-t»&L&fe'ra£«D-t: io 
[0 0 3 3] (2) :*OH#aakLT, 9rH 

[0034] c<d?-z (A=f-%mmm <Dx^mmt 

m) X l flB#©*iHk JBtOiWi^X^ 

$fccn**8f8ttT?*sa©SE8«f*T*&3, ?t 

7mm^-jmxtb^ a commit. m*.t&z>&#fiy% 
mtizmnx^zmm, mm<o i msmmicmt> 
ns> mthLmmx&z>o ncoytmnf^^imat 

^ft^ti«a6ftv\ w±© (1) , (2) ©bjr** 

[0 0 3 5] (m S*ttli)D 77^if-f^^W 
5 1 <DnH0^0 2fC^-r o CtDB^fc^y^g^tb 

lti*tc I- X ^ 3 ©-^Mitt* i: 

Rtf©ttWc4oTJ3 9, M^Tg^S^Mffi^^t), 
LCD (ffifa/W) 5 4*2«ffl^T«|fi!tSn 50 
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8 

%%BVi*LXt3K>, r*j £Kty©£:l5Ui£«#«: 

L C D 5 4 fc«!a.fcEffl#*-*t;:ftoT^5o 

u mmtifV^ftiDKzzxffifttz, sTNffMSit 
sol c owft^7 tmr ! jx-?i"((Dmm=mm 

pjfllft T F T«i£© L C D 5 4 Srffiffl Lfc«£©«SH 
ffiH^El 4 fc^-To 
[0 0 3 6] 2#£© L C D 5 4 ^Ztl^tltt LCD K 

/<*;l/*7U-i»5 5©S*±SPf<:l9:*tTfe^v\ 71/ 
-A 5 5 ©if *»K|g^S 5 6 ^^ttT, 0 2 

[0 0 3 7] zrv<7®.T'(*7l"( 5 1©S*1S^0 
5(C^-T 0 cOf^7x7"W 5 1 MiJS 6 4 0 X4 
80K>vh©LCD O« B a 0 rV XT' 5 4^2 Mti 
X, ^ft©a^Sl5 1 0%U±©^ffi* 
^f^SgB^t^o LCD54©7v€?«A5^-l'X 
T\ ZJ&&t>#XkAyjX<OM7r&ftZ.Z,& : )fc? 
5„ L C D 5 4 *Hffifi?lJtC*5^T«, S T NfgSS 
ifiy^B e B^fflt^TV^ 0 06 afC^-T<fc9tCL C D 5 4 
©*tt€ftfcWJSbfcB^U;/X5 8*<fcD» C(D\yy 

T^enr^s, axu-vxs sw^siiv lcd 

UyX 5 8 tiS^Sfi 5 1 A?l*nfc«lt*« L C D 5 

iC&±l>yX5 8(±LCD5 4 j en^ f tlJC^ifL 
T, SBaiS*¥6f*:*««}:5H:S*5 8 l ©* 

[0 0 3 8] £<DMi±lsyX5 8©@W«, 20©LC 
D 5 4©H3©'7L'-AgP# (Hft^L^l/^) 5 5 
*^±*<-rci:T?, L C DiBiBH©mHl*a!»T- 
-3©o^ofcHfflt-r§ci:T'$.3 0 C©fci6(c, H 
fta^as^tfi^f S c te «k K> , LCD ©S^Hffi© 

[0 0 3 9] UX\yyX5 8 (*HSB0IJT?«» 7U*;V 
UyXZm^c) It, 9tJ;oTgB*F?flV> 
fci:tt, LCD5 4©^n ; f'n©fflti:^LT, SSPpI 
BR*«PoT»*±6^, 1xjaV>Wz\syX5 Sit, Afl 

©iiaa)5^sv^c^ta/c?>j:5tc*nTML-yx©HPi 

[0 0 4 0] C©««{COI/^T(i, El 5, 6tC^-TJ;5 
tC, fck)yyX5 8©«a?(C^V^c^WtgP5 9©^75 

■%5rt)fi^/£i:*f^ L C D 5 4 <Df nf noffitS 
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ftfaT>%W<D$£&WcMfr-rc. tX\ L C D 5 4 <DZtt 

ttcDtt*uyX5 8*2«[©lcd 5 4 ^-ft^noffifc 

IliE^Li&^LC D 5 4?!fc£tCB 
ffi*a*CfctT#*o %ttt*ffi5 9lt:/<*$R 

5 <: £ fc J: o T, #SH£ffl^fc * tt S »6tyc $tt 
tfg|5 5 9^73ip]tc»i^-rj;5K:«lfi!c-r§ci:^T't, 

So • io 

CO 0 4 1 ] sycuyxs 8<DfJ£k:OV>T, 0 7£ffl 

v>t$ e>(c^-r§o ieat^tj;^;, lcd54 

^WtcMU^XOJtWlS 8 2*^H1-SJ:5fC, 
yX5 8^EB*n«. 2ROl£^UyX5 8fc2t5(© 
L C D 5 4 fcOBJiba:6tfK:l^yX©fUi5aHtf «SO 
W«£E1 7 a l£, ±IE<DEfi<Wte¥0*BI 7 b 

[00 4 2] LCD5 4£fe*:U>'X5 8CD2g 

«t*bfcU &*U>X5 8kLCD©dlflt5 4 1 i:<D 
Sgglfca fcU »*U>X5 8©l£U£ffi**f fc-T* 20 
ttt&<0B8#«, THE (1) ST^SftS. 

[0 0 4 3] (1/b) - (1/a) = 1/f - (1) 

[0 0 4 4] fit, LCD54©M?*Li:U LC 
D 5 4©jfi§!5 4 1 ©fi££L ' tt5t, EH a. b 
fcSSL. L ' £©IB&tt, TIB (2) sS^SnSo 

[0 0 4 5] L/L * =b/a- (2) 

[0 0 4 6] ClT\ fcfr©LCD54-l. 54-2 
OdHS5 4-l, 5 4-2©<O^Mirf 
K, il*^yX5 80*WSaBif fcfit*UVX5 8kL 
C D 5 4 ffl<*>ifMI a ©fi^**»g^r«. C©*ffte*3 30 
ftv ^gtf£LCDlOt©SBgtAL (ctifi, 20 
OLCDCMOlSt©^*:**) *ffl^tltf, L. L 

'. TIB (3) iJ^SnSo 

[00 4 7] A L = L '-L- (3) 

[0 0 4 8] lcT\ iEKbaVlyf^fcESHtfSKfc 

□STfflllUaBtOUyX^i&Hi:* t) , fl!B?fr&»J 
[0 0 4 9] L7c#oT, W&Zl'yXl&s , fufSALi: 

l t b f t>\ tib (4) soM«%»fc-r c ktf<ea 40 

[0 0 5 0] 

L/ (L + A L) = 1 - (b/f ) - (4) 
[0 0 5 1] c©J:5K, Bffi^tfcMi, «Hoe^SP 
5©#fttftfrc>T©WT& : bftSo £<015&<?)%I& 
It. tt***/h*<-C#, LCDtU>XBBOffiKt>/h 
S<&5<1 

[0 0 5 2] ISH0ffii6fc.fctfSfirt©®ffii©E 
Wcov^T0 8*fflV>TSilWrSo |g^aS5 6tt«#K: 
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ojS^b, sb 5 1 rtauc-t^T^ffi^sefif 3<#g 

T, *SHttl. 2 V©»tt5 1 7£ 1 4fflgi§-rsfc 

we$ws. mm^m^rcttic ±t© 
*sa«rr*. **aswptt, tis 1 7, *?@ss»« 

5 11, EiIWb*7^5 2 2, CCWfJ 

T^r-XrtfcEB-rS. ££E, SB 5 HC«, flgp« 
»tfiD-l'y^-7x-xaPi:LT©S C S I a*** 5 
1 8tf*»«Stt*. 

[0 0 5 3] «?®?§«§&5 1 lfcti, iiStSSHV 
^ny512t, DICEP513, PLD514, D 
RAM 5 1 5, VRAM 5 1 6 ^(gSntVSo X-y 
^fVxXH'Sfi^f&te, LC D 5 4(D7vt^(C«fc 

OS****', SfcSB^OTratfiifl^ 

[0054] mm^m wmmTKttt ltji? 

•v^iyxVT.XH'tMLjA^, ffi§iH&{*5 2WC& 
SLCD^HSftOx— ^fcfagLT^'J 5 1 5fC 
«V (DRAM) 5 1 5±fCft¥{$!Jt©iSi^ 
A 4 flj 4 0 0 d p i £fflyS"T 5 3 , 2 3 2 F 
-y h x SB 4 , 7 3 6 K7h ©S^Bffif - * 
U L C D 5 4 'NOSjrUCfSDT, r— #<D(kj£*?T 
?„ Ixll LCD5 4<D*^Hffi*A5-9-'fX6 4 0 
x 4 8 0 F>yFi:TS£> B?{tfi«: 8 5 d p i T\ A 5 
■9-^fXOL C D 2#"CA 4^X<DHffi*fl}fi!c , $"Sfc, 
*P«fttt 6 0dpi T'3&5. L C D 5 4 tf&OffMMKtt 

fg^«7v4 0 0 dpi <0"r-^^©ffl*^*T^-r 

[0 0 5 5] fattfzim'hlt**:*) (DRAM) 5 1 

D 5 AlcMltLfc, Wt&VHVtir-ZKMtt*^) 
(VRAM) 5 1 6{cM#L, ^tl^-g^-rSo ±13© 

#Jc«fct), HflS£ffl< L, ®ffi^:6 4 0 x 4 8 0 F-y h 
©iEHT'WI^.(=f±#a*-rS„ A 4 W 4 0 0 d p i (Cffi 
^-f£7kT3, 2 3 2 F-y FxSil4, 7 3 6 F-y h© 
x-^^P^K^T^ffl-rs^, ?J<¥SBi: ! E. 1/8C 
IB5K (8 F-y Ft 1 o<0*ii) ii7j<¥4 0 4 F-y h 
x Mil 592 F-yhi:^:t), 1 BEE 640x480 F 
-y FA-5o ^©^tfcMPti, ffifc^}S'J^Lfcml^oC 1 o 



11 

<D L C Die A 4 W£ 1 -t-^jS-f 3 LT, 8{g£T' 
RltEt?i6So zk¥SEfcfei/4KK5K (4 F 
■y hfc 1 OtD&g^) fc*¥8 0 8 F-y F xfi® 1 1 8 
4Fvhfc&»), 2HS6 4 0X (4 8 0 X 2) F*y F 

20©LC D(C A 4/1 ^-^iSBfS^-f £ (frttfc 

«^Iiifi*±Tfefcfc»»^T*ttS) £LT4fg£ 

[0 0 5 6] ±iaJC^fcfc<D«CTT'S3*V iicoi^ 
fC, ifcfc$fctftfcttJSLfc7 !f -*©* : eU ( V R A 10 
M) 5 1 S'NCOSM^S-rSo WZk*ft0f%lClt, 

t&Z* ffi'M* LCD^2 ftJfeft-Cteffl"*- 2 ft 

2ttafefiTM£ffl-f SfcStt, LCD54-K LCD5 
9o Sfc, 2tS[OLCD*-OOHSifcLTffiffl-r5« 

Ltcmcs &±*'<7?<, xmrnrnxit, m&mwmz 

[0 0 5 7] (®ffife) *^CTT?ti, 

[0 0 5 8] (lift r- * 7 * - V -y F ) *^8H-p 
^fflr§IE®(®i*rt<Diii{t'r'-^7*-V'y F*WTK 
»T3o IHS!fi(*K:ttiili«r-^^, *±W<D 

Ift'AoTV^o 40 
[0 0 5 9] aSffi<E>-r-#teffi^£ftTAoTl/>3 0 * 

fg, A 4 fU 4 0 0 d p i <D l ^-^Of-^^^t U 
(DRAM) 5 1 SEfiat-fS,, *HSSfiJT'«COA 4 
INOOdpi ©ffitStiffiffix-^IBffiv'XxAi Di* 
8:3**, #*©LCD©#«£©IrI±, Sfcttffi©/]^ 

i: t Rjfig?" & § . $ , *HflSfflJ Tli A 4 ipJJffiO r- * 50 
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'7*- V-y hftStttLT^** 1 , cni:fijS»K, «<D 
7^-77 FT'fe (DRAM) 5 1 5©g 
MtLXtts A4flj4 0 0 dpK M-S^2M^ 

tS-TSo r-*7*-V<y F flRlf 

F A X MO A 4 W 2 0 0 d p i £ 3; TTtf ttfcf s 
2 M/W F^S.ii^$-ffC 4 ^-^Of-^^SSt' 
cOili:!^ *HjSe>JOA 4*IJ4 0 0dpi MS. 

2x2tt^ $|/M^TA4¥'Jl^-v>fcU cn?;4 
OOd p i«f-^7t-V7fT*lffct5) Ctt 

mux&Zo 

[0060] sfc, ccDPfr^tLTs wrta^**} 

E A 5 ffl 2 ^- f-*«»3i^t.^5ns. 

*S^SB(i> LCD54-lfei[fLCD54-2f 

n^mtfte, £rctt-eit>-ex%**fi o ct^mx 

3b%<DX\ *n€ft®LCDKftj£LTi®8W>7*--* 
(A 5) £#fJLT^jVf So ClcD^t^ffiOA 5B(R 

[0 0 6 1] ±ia©«t3tC> A4WM-^, A5W2 
A 6W4-^-^<D3*SIcr>7*-v-y F^5fe* 
tl§o .SfccnefCffiffiO^ A 5W2^-v\ A 6 

[0 0 6 2] (IB^ii^^x-^E^i*) <i*-*JT 

tf, ^TiJ 0^40^-^) tNfo 8 0 MB 

77^©ffT% F AX^T^->>'ffiSfl£tT 9MMR (Mo 
dified Modified Relative element address desi 
gnate) 3) %8fflfS 0 MMR^Stt, BE«|spt?1 1 / 
1 OttTT'C D- ROME <t 5 {Cfc^ffl^tlT 

[0063] mmmmmm tmmmc a 4 m 4 0 0 

d p i lI©T-?7^-77 FfC> A 4 1 

A 5 JpJ 2 ^- ->\ A 6 W 4 ^- <k t , 

C <D£W$. fctt-gi5^ 2OC0 LCD KL^f 5*&OiB 

iB»JWi&Bl9*#R9L-a^5^ ( 1 ) ~ (3) E^ 

1*. 
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[0 0 6 4] Bffi$W£>S*tt. feCFCQ -So 
(a) MB (A 4W4 0 0 d p i ^ftcDf"-^7^-V-y 
h) : 

© A4fll -^-v^, 

® A 6|ij4^— i/g^. 

[0 0 6 5] (b) a^HffijiK : 
© 2 L C D X 1 
© 2 OCD L C D X 2 ^- v>0"3 * WH, 
© 2 0<D L C DTlii^. 10 

[0 0 6 6] (c) Shifts*/? Wlft : ±T££) : 
© 2 0CLCDT*ffi4, 
© 2OC0L C DT'SKl. 

[0 0 6 7] (1) A4W1"?— 5> 
EWKWtA 4W4 0 0 dpi iI©f-?7t-V7 
He, A 4 fij 1 ^-S^Or-^fclKfatOiiflfc"***? 

D^^'J (DRAM) KHESSLfc-r-* (£T$fc«- 
g|5) *20<DLCDK^-rS^iii:L-r{lWTOfeO 
*^So (010 #88) 20 
©2 0©LCD*10<OiBffii:tT^ , fSo St^Tlft 

wmm^ttLx, ±ift*, Tift*, 6ift*, £ift 

*tf&5 0 

©fc&if^Bfr© 1 LCD^l -OCDHffii: LTS^ 
•T^o Sl^fftti, i?^S&C*fLT, ±[6]*, Tip) 
*, fclft*, tffcS. 
[0 0 6 8] (2) A 5fij2^-v ; 0 
KSJfittfc A 4 1 ij 4 0 0 dpi f&K©T f -£:7*-V-y 
h . A 5 W 2 ^- i/ft<D x - £ ££§lft * £ M^fc Bit 
i?«^bLfcli^tcofr, WTIcHiiilWII*w-r. IBS 30 
jfiti*<fc t) (DRAM) KtSSSLifc-r-* (£T$ 

fctt-ffl5) *2O<0LCDfc:«^-rS^ii4:LT«WT 

[0 0 6 9] ®2ft<DL C D.£ 1 OCDBffiilLT, A5 

77lR]tis a^SBfc^LT, ±lft*, TlR]*, £lft*, 
£lft*^&§ 0 (011~12#M) 

[0 0 7 0] ©fc&<DLCD{CA5ffl©Bffil$-f"'0, 
g^T l>o A 5W2^-^1i|p)*tcM^T*Tfb?n 
ft t *, A 5 mmm*fc<D L C D fC , A 5 40 

WBffi$r££> L CDtSit^o S^75"lft«:, §LCD 
Offiff^SitLT, WFMM\Cto\*X. ±lft*, TIP] 
*, £lft*, felft*tf&3o (01 3-1 4#M) 

[0 0 7 1] ©££© LCDICA5 fljOHffi 1 ftfo, 
Wr<$%o A 5¥ij2^-^tf«lft*fcM^TttTft:£n 
ft i: *, £«I<D A 5 PJBffiSA© L C D (c, £«|<D A 5 
fiJBiffiSr^LCDtcg^-fSo g^7?|p]{i> #LCD 

oii^ffijibT, mmmwicttLx. ±ift*, tip] 

*, fclft*, felft*tffc3„ (013-1 4W 
[0 0 7 2] (3) A6|IJ4^— >* 50 
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IEfi«i(*K A 4 W 4 0 0 dpi «EfiOT-*7*-V'y 
htC, A 6 f"J 4 ^- S?#©r- * *«|rI * tcffiftl 2X2 

immft&Qttv (dram) izmmLtcL 
re?-* (^rsfc»±-ao %2«w)LCDK£gvr* 

[0 0 7 3] ©2&cQLCD£lOCDBffi£:LT, A6 
n<D4mm<D2tlfrl&*MIRLXWKlrZo S^lft 
ti, ^SSfcttLT, ±lft*> Tift*, £(ft*> £fft 
*#&5„ (iai5#BS) 

[-0 0 7 4] 0££©LCD£A6*iJ<Diiffi2tk 
"f 5 o A 6 *lj 4 ^- ->^©f- £ £lf fft *t««ZX2 
tcM^T«Tfk$n/c *, ±fflJ*fctiTfl}Jk:«lk:M/u 
£A6W<E>2HIi*l!3?U %<D&m<Dmmtt<»LC 
Die, £®J©A 5¥'JBffi££<DL C Dicg^l" 3 0 ^Ts 
Tjlftli, #LCD©ii«^&£tbT, S^SllKttL 
T, ±lft*> Tfft*> Sift*, £lft*tf3&5o (Ell 6 

[0 0 7 5] ©££<DLCDtCA6¥iJ<9jl!i2#L ^ 
-TSo A 6*j4^-S>#©x-*&lfiElRlttC8(«2 X 2 
tM^T'tTfLSnfci:*, A 6 f UO 2 Sffifc, ££<9 

LCDfcffitteSiRu ^-T5o a^iftfi, §lc 

DCBftWttfiLT, ^8StcWUT» ±lft*, Tift 
*, felft*. £lft*tf&£o (01 6#!H) 

[0076] s/c, m<Dmmmt lt> a4«i ^-^ 

fcbTHl 7«:#M^nfcl/\ A4W0. 5^ 

-is<Dt-Z7 b 2-DX^TnfH^m-r^li. 

m 1 8%#jssttfci/\, 

[0 0 7 7] (Jfc*:, 18/Jn) WT1£±«^*H 1 9>&# 
Sa#SaL*^6T3B (1) ~ (5) {C^fo ft, 

[00 7 8] ( 1 ) 1 ^-^^ : L C D 2 O^: 1 Hffi 

»(iiI»J:?) (ffi^Uc«ST') 

[0 0 7 9] (2) M* 2 10£D!Hti£&& 
f : L C D2Ot*fe§^-v ! tl§^->"i0 2^-v f g 

X) &^Z-&5CttfBiM2 >0 
[0 0 8 0] (3)2 ^-S?|ftft : 2 ^— >"g^* LT 

?r&7^b, fe-pitTt^LCDfc^^nTV^^— 
Z<D% S O^miT-^^ff 9 o if 5 6> OHffi/S^* 
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[00 8 1] (4) 20<7DLCD^10(CStA, 
ttSfcfc : 2 LT^S^fc^riJcD L C D tc 

aSSnTV^*'?— 9 Jn^© LCD tffll^c 
2LCDT'lBItLTM^n„ JtjfrOLCDfC 

S^L/c^OLCDIiSO^ 

ffi^tc «fc 9 ^jjvpnr^tc&o rca5^ttHBi»»K <k o 

[0 0 8 2] ( 5 ) M-IBfc^k mUfCffi* : L C D 2 
HffiT'2^-^a^LTI/^i:t, l^OLCD (ffi| 

x^Lx^rmmmLx, ^©LCDott^-rsis 

tfc*Lfc«£©«W> (*fcttfl!l©^Lfc£) 

S^-T £ t i: T\ ifc L fc 3Cp¥UBU X t § i 9 fc * 

3 0 £fcLCD20TMBffi£LTl^-^£S^LT 

ns-e©LCD20T?iHffi©mi<i: , 9x ±ie©j:-?ft 20 

2 HiiB©:Kffi£fcSo (020-21 #M) 

[0083] (t£±©sp*) st*©»Pja©iB6fco 

l/^T0 2 2£ffi^TaTtIftBfl-f £o LCD 5 4-1, 
L C D 5 4 - 2 J&Jt^f liOl^nfniDIIClf* 
S9*>Bt89:^5o *©«¥j5£#>i>&i:&*\ tt'hfcfr 

-rSCfc^pT^fc&So S*jS©SS?fctT, LCD5 
4-K LCD5 4-2©if55^©fflffi*aWl/T, 

j e-n^*n©iSEtc^;tte.nrcS^^© 1 ~9©«&* 

^P-;l/T»LTK^-r5c *fc, LCDZlHffiT'- 30 

1 8ST?©s*pjs%aw-rs*\ BiM^ffoT^ 

S S «\ S¥££=B®£{*T- 9 iWRKtt 5 «t o lc 

LT> fe9fr73©Hffi^^:BiJ©T r -^^ffli:LT^ 
fflt i£*iiu©S^BffiK»^£ 9 frffiKtt 

[0 0 8 4] SfcffllCflJSfllfcUni, Bffi^fg, ^> 

mxm%tz<o&w%m&?z>wm mmvmm^ 
M^tc&zxcommnmmfeL, zvstmfrbt&w* 40 

ttto-rstC^KtcSS) T*ffiH£tfttHU ^©jS** 
^fcLTffi^-rSo (0 2 2 #81) 
[00 8 5] («?*Effix- * ©KJi) §Eii$f* tLX 

asu 1 m^<o-xmn<ommt ic^tu*- F©-r- 

[0 0 8 6] iflB©rti5tt, «i:H« ^-^fcKBfbS 

A4W4 0 0dpiIS<Df-^7*-7 50 
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•V h-Cfc 0 > 3 , 2 3 2 K 7 h xSE 4 , 7 

3 6F-yh GW2M/WF) ©f*— *T?fc5 0 Mlt, H 

A 4|IJ 1 A5W2^~>\ A 6 tfj 4 "?-$/©« 

[0 0 8 7] (sail) m^mmommt uc, lcds 

4-K LCD 5 4-2©ffii£SniLT^tt£o *H 
JM>JT*«\ L C D 5 4 - 1 (DWM^n, L C D 5 4 - 
2<DWM*%?Z-t&XZ&o Site* LCD 5 4-K 
L C D 5 4 - 2 ©m&£AU SSffl^*fft)*S 1 
Bffi^t- h\ BffiL C D%7jk*'l7 fc>-£T?4iZ:Bffig 
^Sff^t-FfclftttSo LCD54-K L 

CD5 4-2©tf-ffi£5e>fr©#*^2-£T\ frffi© 

Kftv^Tfe^Hffi©tSE, BffiiS 

-fc-y h^A*Sni'cf:#©HffiSij©7D-0€,ll^T' 

[0 0 8 8] Jt«ar-rX^tc*ftT« lffPM&Ox- 

*©R#au west. w*©iwk i c**y#-Fic 

WUTfilWrt©^-^ «©K&W L©*i{f (H§D 
^rtT9 0 I C KfcJ*l/Cfr5 lfflrt©'*- 
v 7 , *©K*at©»f^ (Hfr) T*H\ S^£ttT^5 

s^*H*rf § ^- ^h#t> asss nr * 

[0 0 8 9] ASj^SBS^nfe I Cpt *U*- F^frfc 
IcSa^nT, *©iS»^-^!l«T$feH:*S«f©Jt«* 

y^if^nfc^t, i c^u#-K©m@©i^- 
i/mtfm>m&xm*z tis„ 

[00 9 0] vTO) fBS!«<* «fc 0 ^ * 'J {c|kS 

0 2 4, 2 5 LTUWi-r*. WT©J»ff ttW* 

*«©»f^#^y**^8B{c»ttTfTdo 
[0 0 9 1 ] 0X->>"#>< t> (KOt^tr) : 20©L 
CDtC^^c2^-v ! ^a^?-l+Tl^Ji^ Mffita 
^■£ttX^%mffi%^-i/Z®< Silf^K ioTUffi* 5 
jSdx-^tgt^x.So ^Jx.tf 2, 3-^-^a^L 

do 

[0 0 9 2] &*-im±lf mTif^ts) : 2 0© 

nrv>/c i: c 5 (c^ii use t*©^-^fi t < « 

/T^Wo <?ijx{f2, 3-<-i/^a^LTV^^$tti 
3, 4^-S>'£lS^-f 3o C^iMtftdo 
[0093]<3»1LCD1 Hffi^-^±tf (J8T»f 
%ts) : Z-ZXDLCD^iLLXm^^X^^m^ 
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X.(f2, 3-^— i/%:3k7KL,X^2>t%, 2^— v^SjS 
LT^5 L C DtfjIWSttfclfS-tCfc}:, 2^->W 3-^ 

-s^c^M^ft, ^(D 3 ^—>*©^«^b d # a 

[0094] ®2LCD1 Bffi^-v1g±tf' GBTRf & 
atJ) : 2OC0LCD%l®ffii:LTa^ ; g:ffoTl^ 

{C&^T&S^fi^o 10 

[0 0 9 5] mm 1 ) *£(1^*/W<:£3fBii. 
ZV*m^X. 20© I C^^rU^-FVy-y h^F?' 
•Y/^A, F^^BiiLT, F^Y^A (Sfc&B)© 
I C;<ty#-F©4>©#lIT3x-?©&£:F7'l'/<; 
B (gfcliA) <D\ Ct^Vfi-WPlcBUtZZt 
X\ MMZfioCt-tfT-ZZo C(Dt^i,iVy^^A, 
BlCttJSL-CLCD5 4-l, LCD54-2©I^ 

[0 0 9 6] ^Jx.ti'F^-Y/UfCTci^S-saiSx-^® 
Aofc I C^y^-FSrMLjA^ F^^BlCr- 20 

2 $5^-r % m<o i c ^ y # - f £M lja&o f 5 

^Atttffrf 3 L CDT-F^Y^A^g^StlTi/^ 
I C;*^y£-F©4 3 ©&&x-?£il^£-t±3;:i: 
T\ £©r-2£F^ABM£iM1-3fr£«t5o 
^Sft/cHffi£#iyIL Sfcii* (cfttis&E^ft 
3) ^IW^nfcx-^-Cfe^o IcfcF^ABtcAo 
X^Z>W&9t<D\ C^y^-FO^&S-r-^F 
7^Bfc#JS-r3LCDT*gt^£-£T, c:'^JlK£■f 
m (ctiitmfeznz) a^f^^abcdi c^*y# 30 

-FcD^^r-^^tf^-r^o Sfctiiico^^n/c 

«x-^»^-ST-*l/^T\ ±«£Lfc«^ Fv 
Y/SB© 1 c^'J^F©* ©&3*©j£cp£</^;i 
£&&y, C©tt{i#©SS©x-*&*m>73«±» 
ZXmtEtiX, 3i^fr 5> bfr{£#£ft&^J: 3 £&3o 
[0 0 9 7] ±fETii, F^-fV^A, BKftjSLTLC 
D54-K L C D 5 4 - 2 ©^j^To/itf, LCD 
54-K LCD54-2 *&t)-£X 1 Hffi£ L, ?- 

f$mt%£tt>x%%o f^y^a©*^^ 40 
t/\ F^-c/^BKfEii-rsT-'-^^jiiR'r^o 3Wc, f 

7-l'^BlCfe5f f -^^L C D K 2 ^-a-fe-^T 1 Hffi 

cd k 2m&xt,m^uc< ^jzz%mffixMfr^ 

©&3lfiffi©T-*©a§iltf L^-f <&3 0 ZVHSlC 
ZtL?tl(DLCDZ®iLLX@.Rlt&t%&t, 2mm* 
lOCDIBStLTMffl-rS^CD^tF^Y/^A. B 

[0098] mm 2 ) #i«i](Dfei*&sf*i: lxxm 
n^jxtzm^rct^cDmmyjmc'D^xmw-tZo 50 
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m^mm^wcoi c^^u^-FF^Y^tc 1 c^y 
T^ztmcDFyj^zmmtZo #gB©F^/^r 

y$-7x^7,tLXSC s 1 -2%mmbx^%o 
[00 9 9] (1) Mlf^X^IC^t'J*- 
F'vDr-**^ : Tfr&MxV X7fr 5© 1 MMi©^' 

-?©S!*iiii,©j£ft-e«\ a*£ftTt/^^-s>'©-t 

fftSffi} (£»lffl#) ©ft^MfvX^glHcMA,*: 
-Flc$ E ££ft3/ci6, Bijfc&ofcl C^ ; &'J*-F± 

x * r- * £ ft r i ^ tia-, mm icytmn.Tj 
x? F^^^&STfts^xVx^igiSu ym 

% fc^M-rV X^©x-^*SiJ©£fctf;$MxV X^ 
tc t e& L fc V > 1 1 It , f-*<0Xo ft Mtf -1- X ^ 
<fcD I C^^'J*-Ftx-^©fEjM^tTo/cm, 

£Aftfci/«MxVX7{cAft#;l3o ^bT I 
■t U * - F (c A o T ^ § r - ^ ZftMM. rV X ^ lc $£ 

[oioo] (2) i cttvij-YfrzytmnTj* 

i i m&QLxmm.? * xzic wz$.ht&m<o 

ymfs.rjxt f^^/^smlt i 
* y *- f <t *) *mm.T4 x ^ (cfsM-r § . 

/c Lfti&MxV X^ffliJ^ifS, W *{*S«^EK «fe«3ie 
»a*ftV>«^, »ft/<*^±©#L E DWtSC 
fcTII^-rSo 8B»RT^«:*&»LED^jS«"-rS. * 
fc\ ^BS^f-Vx^rt^S^r-^ (flft) 

[0101] flsoaaswfcLT, *^satc 1 

C 'J *- F YvJ'Vs: 1 O/cltK^Sil^to^T 

mwtz, cotz, 1 c^*y*-F07*-** 

J?J<DI C^ty*-F(Cx-^^*E3MLfci/^(±, )t« 

ttsnfc 1 c^ty*-F F7-r^{cg*^rftTv^§7t 
© 1 c**y*-K*, f-^^An/ci/Mc^t'j* 

-FfcAft^ASo ?Oi(cMHf^X^<t*)f-^ 

%i c^ : &yA-F{c$Eii-r€. 0 

[0102] 02 6-2 8 tC^-T-t 9 

tc, LCD54-K LCD54-2ftl 

©«R#*>, ffiA#^>6 7, SS/J^t^>3 8, -r- 
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[0103] £e>£, sesw-^w 9, n£X2>6 

0, tt^t^y6 7, *6^#*>6 8, Xtu-MCft 
&Lfc±Ttt<Dl]ftZ7rs-tX$y8 0, ^-v>'46< 0 
<DT*#SSu«#^>7 0> 9(m<D&*y6 QflMl'VP 

&k ^at*v > rz s;*i bis l r *? # , saaii^ i# 
rent ra c^- s # * t o c * 

* -r 9 v** t raaiic - ooeawtf* v 7 -y 

h-£F^7A, F5^7Bi:LT, weft^Fv-f 
7fC*ffSLT LCD54-1, LCD54-2 

[0 10 4] (»;**) 77^lf^/W 

£LT$ B 1,^v>a-;l/£2 0$ffll,fc„ $fc. LCD 

-7*fflV»T«**ff5. 20 

[0105] k 2 9 Kifljffl»B©&#iSJ5&ia*jj*-ro s 

fiOfltfiRJi, LCD54-li:LCD54-2 <£>WrM 
3VRAMHM5 1 6, ffiffix-^fcArt-fSiESftli 

522, mmmw5 zt^xnz nfc«ffif*- * z 

7 t -Z<DE.m/Wm*'n5BM/Wmi®5 l 3, r-* 
OSaS^rtT 5-7^3^5 1 2, L CD^\©-r-^$KiM 
©^>C5y^*«JSLCD3>hD— 1 5, 30 
a^HOKft (H#©t£*/*§'K "?-S?»< 

*LT£ft6©0&J;9 7-*£§tffK93^1-3LC 

D 5 4#2tt«tooTI^5o g|3p a p^g(^ga?^fc46 
K^'TSy^lHlK^y-hS^TtSISt) P LD(Pro 
gramable Device) 5 1 4 ©^{Cftlcc^So 
[0 10 6] (LCD) *H^jTt±LCD«3Xhffi 
fc^*LT*/*a©STNg3fl!!*tefflLfc. Sft© 
L C DOijJSffeS^t S T NSKSuper Twisted Nem 
atic) i: T F TUKThin Film Transister)©2 0#«&5 40 

[0 10 7] L C Dtn^^(0^y^yjL-xitL 
C D'NQ-r— ^Stf*^ yyfg^©2 0Tfe?>o 

[0 10 8] (1l?[ElS&g|3) WTC, *^0SS^©Plffl 
£3$^So *fiffi©^-S>x-*£f£frf SDRAMIII 50 
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S§g|35 1 5, LCDEtMrr«VRAMIslKg|55 1 6 

hP-^0Sg95 5 1 5EO^Tl8$f So 

[0 10 9] (DRAMESS) M&<*k:Ac>T^SIBi 
ffif-*©ll» (2M/WF) EIS/ffifiBSS 5 
1 Zt:7t<DT— DRAM (Dinami c 

RAM) ^t'j5 1 5Kftfifr5. ffi<D*»JT*«, 
2H» (4M/Wh) Of-^^^'JtSiL^ 2 

So m^t, 6 4 0X4 8 0 K-vhOLCD54» 

fc* H«f*-*©BM Lfc 2 7*-^*-«fflM* 7S t 

t©x-^ffi^gi3 1 t^-r„ 

[0 1 10] MMROBEIt#fif4, #HfifS0!lT*W:/N- F 
"j7X7Tif 5 C tC t7c 0 V7h ^xTTlf 9 J: 9 fc/N 
- F •> x 7 T1t 5 77 SjfF 3ia& |SJ± £ -f+S C i: 5J 
m?&Zo *^J»fflT*ttE»fagffl/v-K«>x7 5 1 3 
fcLT, D I C E P-E 1 t^^MURBmW&f-yZf 

[0 111] (VR AMUISS) VRAM[HSS5 1 6 tt, 
DRAM^t'J 5 1 5^5©ttffi-f S*r— « 

titzmmzm^o ^mmbrcv ram (video 

RAM) 516ti256k7-Kx8bit©SAM 
(Serial AccessMemory)SPfr e>Jgfi!c£n5 2 M b i t V 
h tTx^" R A MTfe^o V R A M 5 1 6 fi& L 
CDK^JSL/TK^So -BBB©7*-^»iLCD© 
6 4OX4 8OK7h=3 0Oklf7hT'$ 

[0 112] RAMSBfcS AM«««H!fi^HJHlcftffRr 
SgTSSrci6, v-Tn>g|5©C PUit) R AMWi' 
-trXfiRAM, S AMlS©7X£|n]x-#$EjMi:{iM^;& 
<ff 5 C i:^RTtlT*£.5o V R AMOv"J 7;P#- hA> 
f,LCD^^^y^yhn-75 l 4^ffi>r^-^ 
r-^^mf5o W±©J:3*Cfc«t»)x VRAM0 

ess i 6«c pu*^e.©'j-K/-7-r h*fiorcisb(om 

2ZISIKK ^*';7^-bXS*7— t^fcfeto^TR A S 
StfC A S^^5>^«A^S[HSg, 7FUXv;l/^7 

u^^ma, 7Fux7'p-^nis§iiT«$nT^ 

So 

[0 113] (LCD^-r^y^nyha-^lHlSS) L 
CD?^5V^yf>n-75 1 4tiLCD(CVRAM 

5 1 6<fc!)©x-**utfju ^■£&2>®m*n~D„ 

L C T C (LCD Timing Control ler 1C) V R A M 5 1 

6 zomti-snrcfimj i 6e>y h->u 

7;l/A*T*Stt5X0, L CD^gg0il)7SfcJ6©fi^tlRl 
WU8k'7 FtH^T'T-'-^^WrSo ZOfcibVR 
AMJ;<9©7'-^t±)^^'i LCD^S^ 
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p^hP-^fre.LCD^^-^tfJft*^ 5 7<7"££ 
t>-&SLCD^-l'~y^'3yhP-;HpI8S«:^5 0 $ 
fc, £©[!]&& LCD£7S7?P7hP-7CD7-? 

cDL C Dl£ttJSLT2-3l3:tt3o 
[0 1 14] (-r-^E^J) ^fc, DRAM5 1 5 <fc 0 
<Dr- £ £ 7 7 b 7 x 7\c <£ o TlByWM^H* Tg^ 
£#S/3&lCO^TlttB,E-f 5o DRAM, VRAM, L 
C VWr-5WM\Z.m 1 0-1 8tc^f=ta^73ffi^ 

*-r, *^^lJT-(D|g¥^T$»§ A 4 fig 1 ^- 10 
0 0 dpi C9r-*7*- V>y H?DRAM 

TjCD^-T^L C D£EfflfCg^£#3£i6lc > JifflcD 

te^!«^ox-^«^©m-e a 4 ks«o±^(c5 i ccd^ 

-77>K ^.t^fc-rSo «#i:LT, DRAM^cox- 

2A73«\ OfetCA4fig^B#«±^(CftCO^-S>CO 

[0 115] C<DX?]&lt. 7-^ifx.fct)7*-V 
7h^tt»ott, DRAM^\£0-r'-^gxi3An^E!3 

1 cDct9ti:a*{C)fi^A^7?ffiT\ L C DCQ£{|iJ¥#{C 20 
< %£?IC?% 0 mtitf, D R A MtC A 4 fiSSL 2^- 
^#©7-2 Aft 3 ^-fi<D^-i/T-$ 
5\ D R A MO±^©f-^ fS5 6 4 0X 4 80<?) 

^—7tC-D^T*>7-*£6 4 0X 4 8 OtCF^I^Tli 
mt%o Z£T\ L C D^iDSf^- FlC^oTDRA 
M^S> V R AM^CD7-£IEyW$£$ft3 0 

[0 116] ffiPP7*-V-y ht'DRAM5 1 5Cf- 
££1^^ LCD5 4tC^P^-K (WP ff 1$2ffi-< 
->'it« VRAM5 16?:LCD 30 

5 4CD^ft^alcm$-l±T2 0tC#tlJU VRAM 5 
1 6 CD 7 K IxXCD^/j IC L C D 5 4 CD£Hffi, il^/} 
lc£iIffiS:*fjS£-lJ-3 0 VRAM^'Jte:, LCD54 
— 1 , LCD5 4-2lCttlfc-$-&T2ftm?%o 

[0 1 17] (A4lU^ 7*-77h©% 
frlC^^-T^l ^-vAoTl^t, VRAM 5 

X. DRAM 5 1 5<D^x-£±{|iJl?iJg<DT ? --£tf 

# 9 A 7 F \s*<D9tm^ <5i?tf-? £Ey"iJ 2 

5o DR AM 5 1 5cDS^7-2cDgEyW7££±TN if 40 

c ;&g*ptcM a/c^s mz. j:otvra m^cdse^^ 

«*P7-£7*-V>y h-CHiHl OiC^s 
-f <k 9 tC D R A M'\ : r-'$>%®.Q&tS 0 
[0 118] LCD5 4%lHB$ffi^;£-eSi:t 
(i, DRAM 5 1 5cDr-?cDg^;*#/ct,^-7T'- 
££7 F IsXMlC V R A M 5 1 6 <D9iM7 F UX'MteSS 
fSo dcOilt 1 ^-7cD7-*£L C Driffifl^ 
D R AMlSf-?%7 Y\s7.T°2-DKtt 

[0 119] (A4|lM, 2^-7) 7*-V-y FCD4 1 50 
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tcg^-7tf 2<^-vAoT^3i:£, VRAM 5 1 
6 ©7 KUXQ^V^ifcQlD Aft&r-^cDSSJAJi: L 
t, D R AM 5 1 5 CDg^7-£ 1 ^-7*cD±{|J 1 
7@cd7-£#p 77 K UXcDftsRtC < § <fc r> Kf-^ 
^riS^iJ^-a-^o DRAM 5 1 5 cD^r-^CDgB^Jtfi: 

011-1 4tC^"TJ:5K:DRAM5 1 S^T—ZI&QL 

[0 12 0] Sfc, L C D©^i«lift2^-i/S 
3Vf 3 DRAM 5 1 SfrSO^S-tffc^r 

-*£7FUX-##JLt\ 5fcsS7 Kl/Xf-^?:LC 
DOfeHffitieaSLT, -53-fJbfc7FUX0^3Rx- 
^^LCDOSHffilCfES-rSc (ES'fSfctK, LC 
D^f-^(D1 P75H)6 4 OtRgfl^TVR AM 5 

[0 12 1] LCD&liBffi;Btg^S-ti:*i:£fcJ\ D 
RAM 5 1 5©7— £©S^£#fc^--<— 77— ££7 
K UXMHfC V R A M 5 1 6 <D^fe®7 F UX'ME2§ , f 
1 ^-S/*cd7-2£ L C DHfflffiT*ajSS-t£3fci6, D 
R A Ml/Tf-^*7 F UXT 2 OK#flJ LTilteiM^f 
v„ LCD%ttglifflffi£*£-£3i:f?£fci\ DRAM 
5 1 5 O 1 *7AC0r— ££V R AM 5 1 6 CD 1 P 7 f C 
fiSH"*. CCDBfD R AM 5 1 5 ©S^f 
#7AT*T-2£#ttT\ V R A M 5 1 6 CD*-ftJ?fttC 
$e&T 5 0 KiUBft L C DOS* F-y F»K:£fc-frT, 

[0122] (A4¥ijffi, 4^— -7) 7t-V7 KD* 
K^^-i^M^-vAoTI/^fct, VRAM 5 1 
6CD7 FPXCD^/jfC$9Aft37-£cDgEylJi:l, 
Ts $f\ DRAM 5 1 5 CD^7-£ 4^—757 F 
UXT'Zl^fJLT, £5>(cftaR7 KU^A^AT*^ 
fiJ75 0 ia>>gOi^7if-^)b ( VRAM5 1 6 
cd p <7 7 F UXcoftaS lc < 5 J; a lc7- £ #I2?|J $ 
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